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Aveling: & Porter, Lid Y geeam Fai et penne 7 eee are ee 


RocHESTER, KENT. 
and 72, Cannon Street, Lonpon. 
STEAM ROLLERS. ROAD LOCOMOTIVES. 
, STEAM CULTIVATING MACHINERY. 
STEAM WAGONS. TRACTORS. 
CUNEME: MAKING MACHINERY. 6030 


A. G, Mert, 14. 
CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY AND Wak OFrice Lists. 

ENGINES for Torpedo Boats, Yachts, Launches. 

BOILBR FEED PUMPS. 

See Advertisement, page 31. 

PATENT WATER-TUBE BOILERS, 

AUTOMATIC FEED REGULATORS, 
And Auxiliary ates as supplied to =. 


Admiralty. 
Het Butcher & Co., 
VAL yen AND SDOTIONEBRS, 
lising in the 
sxorcuminn, "FOUNDIY & METAL TRADES. 
lso 
PLANT AND MACHINERY. 


63 anp 64, CHANCERY LANE, 
LONDON, W.C. 2. 





*Phone: Holborn 2295. 
Telegrame: Penetrancy, Holb., London. 
ranes.—Electric, Steam, 
aha pf and abel 
of allt 
GEORGE USRELL & Co. Lrp., 
Motherwell, near Glasgow. 5687 
STEEL TANKS, PIPES, GASHOLDERS, &c. 
F[ Thos. Piggott & Co., Limited, 


MING HAM. 4457 
See Advertisement last it week, page 98. 


Pienty and Son, 


LIMITED. 
MARINE ENGINEERS, &c. 
Newsury, Evetanp. 











[‘ank Locomotives. 
Spon eee equal to 
ain Line Lecomotives 


R. & W. mAWeweat, LESLIE & CO., Lrp., 
ENGINEERS, NEWCASTLE-ON-TYNE. 5699 
the 





Glasgow Railway 

Engineer Company, 
VAN, aia D. 

London Oricon, Wietor Vietoria aa, 8. wr 


RAILWAY CARRIAGE, WAGON ‘AND TRAMWAY 
WHEELS & 

CARRIAGE & WAGON IRONWORKS, also 

CAST-STERL AXLE BOXES. 5769 


P. & W. MagLellan, Limited, 


OLUTHA raPetes roe ee 
RALLWAY OARE CARR! AND WAGONS, 
OF RVERY 10N. 


RAILWAY FRONWORK, BRIDGES, ROOFING, &c 
Chief Offices : 129, Prongate, GLascow. Oa 8547 





Re, istered Offices : | Offices: 108a, Cannon 8t., London, | BC. 


Fooller, Horsey, Sons & Cassell, 
SPECIALISTS 
SALE AND VALUATION 
PLANT AND MACHINERY 


ENGINEERING WORKS. 
133, HIGH H HOLBORN, LONDON, Ww. Cc. 1, 


] nvineible (jsx80 (F lasses. 


BUTTERWORTH BROS, Lid., 
Newton Heath Glass Works, 











pahes Manchester. Od 9753 

Iron and Steel Se ienaae 
(['ubes and Fittings. 
6145 


The Scottish “Tube Co., Ltd., 


Heap OFFICE: 34, Robertson Street, Glasgow. 
See Advertisement page 74. 


2179 ¥Y achts, Launches, or Bar 


SPERBDS UP TO 45 AN HOUR. 
PADDLE OR SOREW BRS. OF 
Bxcrprionar SHALLOW Dravenrr. 


Repairs on Pacific Coast 
by YARROWS, —— ictoria, eee 


am . 
SHIPBUILDERS, SHIP REPAIRERS AND ENGINEERS. 


((ampbells & He, | 4 
Gear Cutting. 


Worm Wheels cut up to 13 ft, diam. 
Bevel and Mitre Wheels planed up to 3 [t. diam. 


DOLPHIN FOUNDRY, LEBDS. 





4547 





Built complete with Steam, Oil or 
Motors, ; or Machinery supplied. 0a 
VOSPER & ©O., Lrp., Broap STREET, PorTSMOUTH 


FOR 
|Qheet Mal Stam in 
write K PR 
YARTSHERRIE ENGINEERING & FORGE — 
6205 


rol 
3561 





, WELLINGTON STREET, GLaseow. 





ey FUEL APPLIANCES. 


Systems 

PressurRe, Arr, STEAM. 

For Boilers of all types. 

KERMODES LIMITED, 

35, The Temple, Dale Street, 
ree and 

108, Fenchurch St., London. 


Naval Outfits a Speciality. 


4078 





ocomotives Tank Engines 


constructed 
MANNING, W. WARDLE A AND SD COMPANY, LIMITED, 
Works, Leeds. Od 2487 
See their Nius, Advertisement, page 111, last week. 


ochran MULTITUBULAR AND 
& CROSS-TUBE TY 


PES. 
Boilers. 
See page 100, Nov. 30. 5134 


RAILWAY OARRIAGES, ELECTRIC CARS, &. 


Hu Nelson & C™ LL. 


Tur Giaseow Romine Stock anp PiantT bt 
MoTHERWELL. id 3383 


¢ Gripoly ete 


MACHINE BBLTING 


FOR 
Driving 


(onveying 


Fi levating 














Sore MANUFACTURERS 


Lewis & Tylor, Litd., 


MILLWALL, LONDON, B. 1216 


GENERAL OonsTauctionaL Brerresns, 


Boilers, Tanks & Mooring Buoys 


Srais, Perrot Tanxs, Arn Receryers, STEEL 
CuIMNeys, RiveTED STEAM AND VENTILATING PIPES, 
Hoppers, Spectan Worx, Reparns oF ALL Kins. 


I['ubes, Iron and Steel. 
Edwin Lewis & Sons, Ltd., 
Wolverhampton. sees 


f['ubes Fittings. 








and 


Stewarts and Lvs, | Pr 


Glasgow and Birmingham. 


See Advertinemens page 64. 


5701 


MANUFACTURERS 


** Redstone ” 
* Bluestone” 


Packings 


GUTTA PERCHA & RUBBER, LIMITED, 


Toronto 5018 


CO? P lants "TRE 


for Chemical &4 Miners) Water Mirs. & Breweries. 
Reap & Campuxts, Léd., 109, Victoria St., 
3.W. ag gee <a as 








Tue Barvisu Fra APriiances Co. ne ag be ae 
St., Lendon, aw. “Telegrems—‘ilenacid, 
THE WELL-KNOWN 


Prize Red Moulding Cond 


FoR 
IRON, BRASS, a 





APPLy, 


Mansfield Sand Co., Ltd., 


___ MANSFIELD, NOTTS. 5175 


Gteam Generating Sets for 





ae 200 Kw., Willans-Mather & Platt, 220 or 440 
v 

Eevee te Es. Willans-Holmes, 220 volts, complete 
with panels. 

Two 375 Kw., Willans-Siemens, 460/550 volts, D.C. 
engines triple expansion. 

JENNINGS, 
West Walls, Newcastle-on-Tyne. 6048 


Tue Giascow Roniine Stock anp Plant Wonks. 


Hz. Nelson & Co., Litd., 
ee enrasane, WAGONS 


ELECTRIC 0, DESCRIPTION 
or BR nay A & aay ya ROLLING STOCK, 
Waurris & 





FEED WATER Hi TERS, aro 
CALORIFI RATORS 
CONDENSERS, tia HEATERS. 
ST ann GAS KETTL 
Merrill's Patent TWIN STRAI 


Suctions. 
SYPHONIASTHAMTRAPS, REDUCING VALVES. 


class GUNMETAL STEAM 
ATER SOFTENING and FILTHRING. 5723 


Y arrow Patent 


ater-tube oilers. 8. 


Messrs. YARROW & ©O., UNDERTAKE ‘the 
PRESSING and MACHINING of the various 
of Yarrow Boilers, such as the Steam Dram aor 
name and Superbeaters ters for British and 

Firms not pe ob. ts the necessary taoltitics. 
YARROW & Lap., Scorstoux, GLASGOW, 


Mitthew pal & (Co. | 


ieee Pull Works, Dumbarton. 6054 


KF Full Page Advt., page 75, Nov. 16. 
orgings. 

Walter Qomers & Co., Ltd., 
Hes, W ighteon & Co. 


LIMITED. 


Row’s 
Patents. 











_ See Advertisement page 45, Nov. 23. 


Challen 


P resses. 
ailwa y. z 

G witches and 

(\rossings. 


T. SUMMERSON & SONS, LIMITED, 
Maes 


ement.—Maxted & Knott, 


Lrp,, Consulting Cement Bngineers, ADVI x 
RALLY on proposed Cemen TO 


GENE Schemes 
ENGLAND ‘AND oo ADVICR ONLY. 
Highest references. Hetablish 
Address, Bunverr Ava Huu. 
Cablegrams ; *‘ Bnergy, Hull.” _ 6290 


Coke,‘ Gas and Oil ‘Fired 


MONO [ANU FACTURING oo., p 
Aston, BIRMINGHAM. 
See Advertisement page 60, Nov. 23. 


——- 





Taylor & 


8185 











[ mproved High Pressure 


NEBWABLE DISC GLOBE VALVE. 
See our Advertisement in last week's issue, page 20, 
BRITISH STBAM SPECIALITIBS, Lrp., 
Bedford Street, Leicester. 


M &chine and Engineering 


WORK of all description undertaken for 





ee Patentees, &c. Also repaire ad 

Axes, Rartway Puiart, Best work, moderate — 
vonsree J aban Worx, Inow ayy Brass Casrinas. £ RUSSE Lep., Queen's Wharf, mersmith, 
wile Sie and Chief Works : Motherwell. * NEW PATENT ACT.— & Russei, Lea., 
Cardiff Office: Gordon Cham 31, hog} ae are prepared to undertake the manufacture of articles 
Pee 3 at present made abroad, and will be to hear 
ot bai 8382 from firms desiring such work execu 9211 





R ie Pickering & Co., Lid., 

° (BeTaBLisuen 1864.) 

BUILDERS of RAILWAY CARRIAGES & WAGONS. 

MAKERS of WHEELS and AXLES of al! kinds, 
RAILWAY WAGONS FOR HIRE. 


CHANTIBRS & ATBLIBEES 
ugustin - ormand 
67, rue de re HAVRE 





THE BRITISH ALUMENIUM CO., Lrp., 
109, Queen Victoria St., London, E.C. 4. 








Werf Conrad, 1, HOLLAND. 


Agente: MARINE WORKS, as Pe 
s°n'30-41, New Bnoap 8r., tonpon ca! 





See half-page Advertisement, last and che adh 


—ae 3890 
Chief Works and Offices 
CARDIFF. 6285 WISHAW, near GLASGOW. Doteere eee Be 5 o Sochte ont Fu Fast Boats. 
London Office : 6353. 
Lempen. MancuEsrer. Giassow, 3, Vicronta Sraeer, Wrsrxinsrer, 8.W. muna oe Dises! Of! Bngines Coat oH 
* ormally D redging P lant (Jentrifugals. 
employed for— a 
es : ALL DESORIPT’ *W1: 
Aluminium. Tweens "| PLOATING ORANBS. COAL "BUNKERING | Pott, (haseels & Williamson, 
COOLING CONLS, VESSELS. 
5919 STILLs, &c. 


MOTHERWELL, SCOTLAND. 





See half-page Advertisement page 80, Nov. 30. 
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IMPORTANT NOTICE TU ALL BNGINEEBRING 
FIRMS ENGAGED ON MUNITION WORK. 


[ 2stitute of O phthalmic 


OPTICIANS. —- 
President : Th «Rt. Hon, Lonp ALpewHamM, M.A. 


The attention of all engineering and manufac- 
turing firms engaged on important Munition work, 
and especially those firms employing a large 
number of female workers, is direc to the fol- 
lowing statement a in Memorandum 
No. 14, entitled, * The B of Industrial Con- 
ditions upon B esight,” and issued by the Health 
of Munition orkers’ Committee appointed by 
the Ministry of Munitions :— 


“NOTWITHSTANDING THE IMPORTANT 
BEARING WHICH GOOD EYESIGHT MUST 
HAVE UPON OUTPUT, THE QUESTION 
IS NOT TU-DAY RECBIVING ATTENTION 
AT THB HANDS OF THOSE WILOSE DUTY 
IT I8 TO OBTAIN. THIS OUTPUT.”—(Par. 5), 


The Institute of Uphthalmle Opticians has, 
thanks to the patriotic voluatary enrolment of a 
large number of its members, been ableto formulate 
an Industrial Sight-Testing Scheme, under which 
it undertakes to provide (voluntarily) qualified 
Opticians to test the eyesight of factery workers. 


N.B.—A qualified Optician is d to be 
an ophthalmic optician who has —— either the 
Sight-Testing Hxaminationof the Spectaclemakers 
Company. whose examinations are under the 
direction of the Rt. Hon. Sir Wm. Hart-Dyke, M.A., 
and omeng whose examinersare Mr. H. G. Critchley, 
M.A., M.D., and other medical men and scientists, 
or that of the British Optical Association, whose 
examiners are R, 8. Clay, D.Sc., Edwin Bdeen, 
A.R.O.S., W. J. M. Bttles, M.D., F:R.C.S., W. W. 
Haldane Gee, B.8c., Albert Griffiths, D.Sc., W. J. 
May, F.R.G.5, 


a + 





Firms desiring full details of this important 
schemé are réquested to write to 
Mr. J. HARCOMBE OUFF, 
Secretary, 
Institute of Ophthalmic Opticians, 
25, Friern Barnet Road, London, N. 11. 
J 420 


(Corres ndence Courses for 


B.Sc., A.M.1.0.B,, A.M.1.Mech.B. 
Tuition in separate subjects, if desired. 
herough, rapid, efficient coaching under my 
persenal supervision. 
8. T. G. ANDREWS, B.8c. (Bng.), Dept, B. 3, 
80, Shakespeare Crescent,.Manor Park, BH. 1 





nst. C.E., L Mech.E., B.Sc., 


and all neering Examinations.—Mr,. G. P. 
KNOWLES, Bites Aste, M, 


APPOINTMENTS OPEN. 
GAN AND DISTRICT MINING AND 
bo TECHNIVAL COLLEGE. 





for Day and Bvening r 
£200, 210 annually to £250. 
Fontber t oat con be o ed from the 
undersi 
before ber 151 
8. 0. a 


neipal. J 611 


h. 
LAWS, M.A., B. 
; Pri 





CITY OF BIRMINGHAM — ELECTRIC SUPPLY 
DEPARTMENT. 


APPOINTMENT OF CHIEF ASSISTANT. 


pplications are Invited for 
¢ POST of CHINF ASSISTANT HLEC- 
TRICAL ENGINEBR in this Department. The 
ition will be that of Chief Assistant to the 
ty Electrica neer, chiefly in connection with 
Generation and Distribution. Applicants should 
have experience in the generation and distribution 
of both High tension three-phase and Low tension 
direct current, including Sub-station work. 

The salary is £750 per annum. 

Forms of application and statement of duties can 
be obtained on application to the Seeretary of the 
Flectric Supply Department. These should be filled 
in by each applicant and, accompanied by copies 
only of not more than three testimonials as to expe- 
rience, ability and character, should be sent to 

he Chairman, 
The Electric Supply Committee, 
14, Dale Kud, 
Birmingham, 

the envelope endorsed “* Appointmentof Chief Assis- 
tant”; they must reach this Office not later than 
Twelve noon on Monday the 17th December, 1917. 

Canvassing either directly or indirectly will dis- 


qualify. 
R. A. CHATTOCK 
‘ City Electrical Engineer, 
Electric a Baer sed 
14, Dale Bnd, Birmingham. 
Ist December, 1917. J 653 


W anted, for a Large Marine 

Engineerin, estallishment, HBAD 
OLERE. Must be thoroughly experienced, alo 
capable corres ent. © person already on 
Government work will be engaged.—A Bly: your 
nearest EMPLOYMENT HANGE, men- 
tioning No. A 4010 and Exeiveerine, J 408 
W anted, by an. Old-estab- 

Mshed progressive Firm of ball-bearin, 

manufacturers in the Midlands, at present engaged 
on im t Government contracts, MAOHINE 
SHOP SUPERINTENDENT, Chief iNSPBCTUR 
and Tool Room FORBMAR, iso Up-to-date MAN 
on modern steel treatment, hardening, &c.; good 
prospects offered for suitable man requiring per- 
manent position in a growing industry. No man 
already on Government work will be en- 
—Apply, stating full particulars, experience, 


uired, to your nearest 
BMPLOYMBERT uxcHANGS, rt 


mentioning this 
Journal and No. A See J 
Chemist Wanted, 











“7 
orks 


used to Metallurgtcal Analysis.—Address, 
G. 8, H., Wurre & Poppe, Lrp., Coventry. J 622 


J pboratory Assistants.—Male 
or Female ASSISTANTS REQUIRED for 
Physical Laboratory. Must be of good education, 
fe Eg in use of delicate instruments. Know- 
ledge of testing machines or photographic work 
will be an advantage. No one already on Govern- 
ment work can be e a-—Apply, stating age, 
salary and full details of experience, &c., through 
nearest EMPLOYMENT EXCHANGE, mentioning 





. | this Journal and J 671 


TENDBRS. 


COBNTY BOROUGH OF WALSALL. 
' 


ELECTRIC SUPPLY DEPARIMENT. 
PLANT FOR SALE. 


Committee of the Borough of 
alsall, invite 


( )ffers for the purchase of the 


following Plant at Wolverhampton Street, 
Generating Station :—- 
(a) BOILER HOUSE. 

One Babcock water tube Boiler, — with chain 
grate stokerand superheateraud fue economiser 
—capacity 20,000 Ibs. per hour, suitable fori 200 tb. 
steam pressure, Installed in 1913. 

One Babeock Water-Tube Boiler—4,500 Ibs. per hour. 

Two do. do. 12,000 ,, each per hr. 

One do. do. 15,000 ,, ” ” 

One Stirlin do. 12,000 ,, ” ” 

Hach of the above is fitted with mechanical 

stoker and suitable for a working steam pressure of 

150 Ibs. 

mee mean Coal Elevators, capacity 1 ton each per 
hour, 

One steam driven forced draught Fan, 20HP + 

One ” ov +s 8 HP 

One Weir Feed Pump, 2500 galls. ger Nour. 

One Pa os 000 * ” 

One Water Puritying Plant, 6000 galls. per hour. 

One Water Softening Plant, 5000 _,, ye * 

Sundry Steam and Water Pipes and Valves. 

() ENGINE ROOM. 

Two direct coupled, reciprocating, D.C., Getierater 
Sets, 350 Kw. each, 2000 volts, 

One_ Direct cottpled, reeiprocating, D.C., Bellis/ 
Parker Generator Set, 40 Kw., 2000 volts. 

Willans Condensing Plaut, 3700 square feet, 

One Belliss / B.C.C. Generator Set, 100 Kw., 110 
volts, D.C, 

High tension D.C, Switchgear. 

Two Wooden Cooling Towers, 100,000 gallons per 
hour each. 

Sundry Steam and Exhaust Pipes and Valves, 


The Electric Supply 


&e., &0. 

All the plant is in good working order and may be 
iuspected by appointment. Full particulars may 
be obtained from the undersigned. 

Ht. A. HOWTR, 
Blectric Supply Dept., 
Wolverhampton Street, Walsall. 
7 


5th December, 1917. Iu 





anted, a Thoroughly Com- 

Jetent, practical Mechanical and El 
ENGINBER as Chief, capable of supervising 
establishment of large works devoted to engineer- 
ing and the chemical industry. Must thoroughly 
understand management of men. Experience in 
electro-chemistry desirable. Remuneration no 
consideration if first-class man.—Address, J 597, 
Offices of ENGINEERING. 


trécal 





(College-trained Men Wanted, 
for reinforced concrete design and construc- 
tion on important Government work. Previous 
—— not essential. Good opportunities for 
right men. No oue at present on Government work 
or couamee Rage Bony ten —. a | oy 
a —_ » 8 e, qualifications, &c., to 
hid 3008, care of Brown's, 39, Tothill’ Street, 
Westminster. =~ J 58) 
anted, Immediately, Prime 

Cost and Estimating CLERK, thoroughly 

rienced in General Engineering work ; reliable 
uick. Noone employed on Government work 

will engaged.—State full parttculars of ex- 


perience, » whether ineligible and sala 
pe Pe your nearest EMPLOY MINT BX- 
CHANGE, mentioning this Journal and J 615. 
M in London district manufacturing food for 
pesos trade. Must be a qualified engineer, 
f aesinenta the a or the B.Sc. ee 
o! f° erence given to man 
‘chemian knowledge. ficcia be eagebis of 
controlling male and female labour, and must be 
to startat Highta.m. A anent job to 


asuitable mar. Apply early, statin e, qua lifica. 
tions and po oe 4 Ke 659, Omices tr Byat- 


W ded Tube Works.—Com- 


MERCIAL MANAGER WANTED for old 
established works in the Midlands, capable of taking 
e of correspondence, organisiug and office 
routine, &c. State experience and sal expected. 
All replies will be treated in strictest confidence.— 
Address, J 663; Offices of ENGINEERING. 
t Clerk Required, by Large 
the Midlands, 


J 
man 





nager Wanted, for Factory 














Applications are Invited for] Berougnt 


the positionof ENGINEERING LBOTURER | ca} 


to whom applications should be sent | 


[ihe National Boiler and 


General Insurance Co., Ltd.. St. Mary’s 
ester, REQUIRE additional 
INSP. Cranes. Must be 


108. Fo calendar month. Applications 
from men eligi for military service not invited. 
~—Address by letter only, marked “ Inspector,” 
giving age (which should not exceed 45 years), 
outline of experience and studies, and copies of 
testimonials. 
EDWARD G. HILLER, ° 
Chief Engineer. J 691 


Wanted, Works Manager, for 


establishment employing about 200 hands 
making medium and small high nt. State 
age, experience, with copies of testimonials and 
salary required.—Address, J 698, Offices of Exet- 
G. . 





NEERIN' 


N ight Superintendent 

EQUIRED by firm of aeronautical engine 
manufacturers in London district. Must be quali- 
fied engineer and have held similar position before. 
Good prospects. Position a permanency. No person 
already on Government work will be come 
paps 00 your nearest EMPLOYMENT: EX- 
CHANGE, quoting reference No. A 4178. 699 


Metallurgist Required. 
poe a modern non-ferrous foundry 
practice essential. No person already on Govern- 


ment work will be en —Apply, stating full 
particulars of training “ex nce, also age and 


8a uired, te your nearest EMPLOYMENT 
HXCMANGIE mentioning No. A 4133. J 600 


Wanted Immediately, Metal- 


oP pt or ty rs oe analysing 
steel, iron, coal an — by w: ng, stat. 

gas pply by Somme 

720 











age, ex ence, and salary required to W. 
aan Co., Lrp.. Halesowen. 


Reinforced Concrete.——_Expe- 
rienced DESIGN BR, first-class mam, College 
training preferred, WANTED 
ment work. No one at 
hem 3 or ing = than poten pate ope should 
a) — 8 n e , 5a ,» &e., 
te BUX 35 = ee of Baown's. 39, Tothill Street, 

552 





for m portant Govern- 
present on Government 


Weatminster. 


4 7 

A eroplane Factory, N.W., has 
VACANCY for a panes RATE FIXER, 
used to work in connection with light metal fittings, 
preferably, but not necessarily with previous ex- 
perience of aircraft work. No one residing more 
than ten miles away or already engaged on Govern- 
679, SELLS aye 

4 





ment work need write to Bu 
Fieet Street, H.C. 4. 


4 Y 

Reauired, for Goveroment 
Lom sen 1 an BLECTRICAL ENGINEER, with 

ood mechanical engineering training, for test and 
avestigation work on electrical ignition. Know- 
ledge of petrol engines is desirable. No person 
already on Government work will be e a 
Apply, stating salary required and givin rti- 
culars of ex ence, to your nearest EMPLOY- 
MENT BXCHANGE, quoting No. A 4177 and this 
Journal. J 654 


W aated, Energetic Engineer, 
to Take Charge of running, upkeep of 
and alterations to plant and buildings of large 
factory in North London. Applicants should be 
well-trained engineers, with experience in similar 
capacity. No one residing more than ten miles 
away or plenty employed on Government work 
need apply.— Address, stating qualifications, age, 
and salary required, J 650, Offices of ENGINEERING. 


W anted, in a London 'T'echni- 


cal College, a practical ENGINEER (College 
trained), to assist in the teaching, day and evenin: 
work; one with teaching experience preferred. 
Commencing salary £150 per annum.—Address, 
C.E., 4, St. ieorge’s Terrace, Regent's Park, N.W., 
giving fuil particulars of training and experience, 
with copies of three testimonials. J 706 














eronautical Engineers, 
London, H.W., ‘have VACANCIES for 
DRAUGHTSMEN preferably, bu 
with previous experience of aircraft work. 
by letter, stating age, sa ° r 
perience and when . Noone need a 
whe is engaged on Government work or who 
mors than ten miles away.—BOX E514, SEtzs, Ltd., 
Fleet Street, B.C. 4. . H 965 
(Suef Draughtsman Wanted, 
for Controlled blishment in West Riding 
of Yorkshire, manufacturing Petrol-driven Com- 
mercial Motor Vehicles. 

Only those having previous first-class experience 
need apply, and no m already on Government 
work will be en gaged. 

A Py ie first instance, to your nearest EM- 
PLOYMENT EXCHANGE, quoting No, A 4205, 
and stating particulars of experience, age and 
salary expected. J 


raughtsmen, with Experi- 


ence in coke even coal - hand’ 
machinery 


: S — ea er W. pond 

mmediately.—. Pe; Lm | 
salary tok to KUPPE Conn OVEN AND 
BYB PRODUCT CO., 301, Road, Sheffield. 
ent j= 





No one alread 
will be er ; 308 
Reaured, near Edinburgh, 

1 Civil Archi- 
iectural DREUGHTSMAN; Sith kuswiedge ef 
ineligible for: Military servidee-Full partionlass, 
ineligi! ee per te 


te BOX Oli, canreof STRBETS, 8, Serle Street, v0." 








. A 
Dtaughtsmen uired, for 


of Ascoplane contruction MoonsonG 
wae ated cart: , your nearest 





[Dec. 7, 1917. 


—— : 

Wanted, Engineer, rin 

“ certificate, Assistant, Estate, Bast A: |... 
Salary according to qualifications.—-MASKNO. |, : 
2, George Street, Mansioa House, B.C. ¥ 696 


raughtsman: Wanted to !).- 
sign Simple Labour-saving Machines at |. 
or in spare tigne, and make full working dra 
from instructions and rough sketches in rea... _. 
for manufacture immediately peace is de; 
Man disabled in War and diecharged might 
ployed whole or part time-with prospect oi 2 -..: 
permanent position. No one cagaged on Gover 
ment work or residing more than ten miles » 
need appty,— Write fully, stating qualificatio:,. 
and remuneration required, to 5 677, Offices | 
ENGINEERING. 





e 





[taughtsman Wanted, accus- 
tomed to general e' erring or chemi 

works plant. No one employed on Governnmen 
work will be Se ly to your nearest 
BMPLOYMENT CHANGE, mentioning {hi 
Journal and J 651. 


raughtsman Required |} 
Controlled Firm of Boller Makers, Mid!an.; 
District. Only those not already engaged «: 
Government work need apply to their lecal EM 
PLOYMENT EXCHANGE, stating age, experie:.. 
and salary required, and mentioning No. A 4127. 
t: 
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p= ghtsman for Tool ani 
Jig work, also for planning and production 
departments, urgently REQUIRED in large 
factory ; excellent prospects. No person engage:| 
on Government work will be engaged.—Apply to 
your nearest BMPLOYMEN EXCHANGE, 
quoting No. A 4171 and this Journal. J 607 


raughtsmen Wanted, with 
| experience in jig, tool and gauge 
design for high-class Automatic and Capstan reps 
tition work.—Apply, stating age, experience and 
salary required, te your nearest EMPLOYMEN’ 
EXCHANGE, mentioning No. A 4112; 
__ Nobody on Government work needapply. J 591 
7 ; 
[)2ughtsmen Wanted for 
London, must have had works experience, 
accustomed to engine, gearing or heavy-motor trac 
tion work.—Write, in first instance, stating age, 
salary expected, and briefly’ qualification experi 
ence and ore regarding military service to 
MINISTRY OF MUNITIONS (M.W.O.A.D.), 123, 
Pall Mall, 8.W. 1. ‘ J 708 


[aughtsman Required by 


controlled firm of engineers in their Loudon 
offices, experienced in lay-out of gemeral engineering 
plants. Must be neat, accurate and quick ; practical 
mechanical engineering and some building know 
ledge a recommendation. Permanency for suitable 
man. No one residing more tham ten miles away or 











g3 | Slready on Government work will be engage. 


—Address, stating experience, age, salary required, 
J 683, Offices of ENoisRERING. 


Plectz cal Draughtsman 
REQUIRED, capable of: preparing wiring 
diagrams and requisitioning materials. Beate age 
and salary required. Noone already employed on 
Government work will be ss at eR to the 
nearest EMPLOYMENT BXCHANGE, mentioning 
this Journal and J 546. 
Draughtsmen. — Several 
REQUIRED for special Naval work. Good 
mechanical Engineering experience and technical 
training essential; preference given to those with 
some knowledge of interchangeable work. Reply, 
giving full cetails of training, and experience, age 
and salary required and when at nga 2 All com- 
munications treated in confidence.—BOX No. 908, 
care of Street's, 8, Serle Street, W.C. J 618 


[raughtsmen Wanted for 


Aeroplane work in Government Factory. 
Previous experience in aeroplane design not 
avsolutely necessary. but sound knowledge of 
mechanical principles essential. Good prospects for 
right men. No person already on Government 
work will be engaged.—Apply, stating ee 
age, and salary required, to your nearest EMPLOY- 

ENT EXCHANGE quoting reference No, A. 4126 
and this Journal. ; J 628 


[)aughtsman Required, with 
first-class experience én jigs, tools and 
machine work, for Shell Factory. Production 
bonus given. State age and salary require|. No 
one engaged on Government work or residing more 
than ten miles from N.E, London need apply.— 
Address, J 687, Offices of BNGINEERLNG. 


Ghip Draughtsman Wanted 


for few months special work-in London. Must 

be competent man. Good salary. No one residing 
more than ten miles away, or already engaged o1 
Government work need ao to ** A,” care 
of Streer’s, 30, Cornhill, B.C. 3. Oi 
ool Draughtsman, with 
initiative, WANTED, to take charge of jig 


design for aircraft factory In Midbands. X- 
perience of economical production of built-o; 

















690 | metal and tubular parte an advantage. No one 


already employed on. Government work will be 
en,  Aprer on yto your nearest EMPLOYMEN | 
CHANG, mentioning this Journal and J 655. 


anted, in Portsmouth Dis- 

trict, Civil DRAUGHTSMAN 

pag an po rane Frc corti ond et 
~ etter, age, 

Apply by lett ing copy recut, teatimonial. 

BOX No, 907, care of STREET'S, 8, Serle wrreet, W 





‘Wanted.a Draughtsman with 


experience of ion and steel work 

eof apply. Apply, se age, full ! 
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KEADBY RAILWAY AND HIGHWAY 
SCHERZER ROLLER LIFT BRIDGE. 
(Continued from page 544.) 

Havine in the preceding articles described the 
Scherzer roller lift span and its erection, we now 
turn to the fixed spans, of which there are two, 
as shown in the genera] elevation of the new bridge 
on page 457 ante (Figs. 4 and 5). A key elevation 
and plan of these two fixed spans is given on this 
page (Figs. 83 and 84), by means of which the main 
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 WSLEND 


185'0° Between Bearings 


and are both of the same dimensions, which are as 
follow :— 
Spans of main trusses, centreto centre ft. ins. 
of i ane oe Eee 6 
17 O 
6 


Effective depth of trusses .. sa 
Distance apart of cross girders, centre 
tocentre ... eee ove eee 
Distance apart of trusses, centre to 
centre, at railway ... ose d 29 
Distance apart at roadway ... 24 


The main trusses are in line with those of the 
Scherzer span. They are of the N type, divided into 


13 





main truss. Jt is 56 ft. 4? in. long over the 
end angles by 2 ft. 6 in. deep. The web-plates are 
§ in. thick at the centres of the roadway and the 
railway portions, increasing to } in. towards the 
points of the attachment to the main trusses. 
The top and bottom angles on the railway side 
are 5 in. by 5 in. by § in., and on the roadway side 
are 4 in. by 4 in. by § in. 

The top and bottom flange plates consist of a 
f-in. plate running for the full length of the girder, 
reinforced by further plates as flange stresses 
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Fencing on Roadway Side of Girders 
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trusses and other members will be identified. On 
Plate LVI there are reproduced details of the 
main girders, while on Plate LVII are given a cross- 
section and details of trusses and decking, while 
on page 595 (Fig. 103) is a perspective view look- 
ing along the railway track over the bridge. 
this view the central girder is that shown in 
detail by Fig. 85 on Plate LVI, while that to the 
right is illustrated in detail by Fig. 86 on the same 
plate. 
The fixed spans Nos. 1 and 2, extend from the 
west abutment to the end of the Scherzer span, 


SPAN NPI. 


__. Fig. 69. 


SECTION AT V1865 





PIER N°1. 


10 panels and counterbraced in the two 
centre panels. They are well braced together 
overhead with portal and diagonal bracings. 
A perspective view of this is shown in 
Fig. 103, while details are given in Fig. 90. 
The details of all three main trusses are 
similar, and only those of the centre truss, 
Fig. 85, will be described. The bottom 
booms consist of four 6-in. by 6-in. by §-in. 
angles with two 2-ft. 4-in. by §-in. vertical 
webs, reinforced where necessary by side 
plates. Each panel is stiffened by two 
-in. plate diaphragms, while at the panel 
points the vertical struts extend down 
between the boom to the cross girders be- 
low. The top boom and end posts consist 
of six 6-in. by 6-in. by §-in. angles and 
two 2-ft. 4-in. by §-in. vertical webs, and 
top flange plates 3 ft. wide, whose thickness 
and number vary as dictated by stress. Dia- 
phragms of j-in. plate, two to each bay, 
stiffen the side plates, and the vertical posts 
extend to the top of the boom. The joints 
of the top and bottom booms are made 
between the panel points as shown. The 
vertical struts consist of side plates and 
angles laced together by flat lacing bars. 
The area of the cross-section is in accord- 
ance with the stress to be taken. A cross 
section of each member is shown in Fig. 85; 
strut V, may be taken as an example. It 
is 1 ft. 8 in. by 1 ft. 7 in. over all, and is 
built up of two side or flange plates 
1 ft. 8 in. by § in. with four main |.’s 4 in. 
by 4 in. by § in., which are connected by 
a §-jn. web. The flange plates are stiffened 
by 3}-in. by 3}-in. by §-in. edge angles 
laced together by flat bars. There are three 
bent tee stiffeners, 6 in. by 3 in. by } in., 
as shown. The diagonals are all designed 
as ties, any reversal of stress in the two 
centre panels under live loads being taken 
up by counterbracing. They are built up 
of flats arranged in pairs, as shown, except in the 
two centre bays, and are lightly braced with dis- 
tance pieces and zigzag flats to prevent rattling. 
Fig. 90 gives a well detailed cross-section of the 
fixed spans, and in this a cross-girder is shown in 
elevation, with full particulars of stringer and floor 
connections, and of the connections of the cross- 
girder to main trusses. Fig. 91 and 92 show 
respectively plans of the top flange, with its connec- 
tions, and the bottom flange of this girder. It isa 
plate girder extending from side to side of the 
bridge, with a field riveted joint under the centre 
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PIER N° 2. 


increase. The maximum section of each flange at 
the centre of the railway portion consiste of three 
f-in. plates and two }-in. plates. That at the 
centre of the roadway portion consists of one §-in. 
and one }-in. plate in the bottem flange, and a 
f-in. and @-in. plate in the top flange. ll the 
flange plates are 18 in. wide with the exception of 
the first §-in. plate in the top flange, which is made 
6 in. broader to receive the flooring plates. 

The main angles and first §-in. plate on the 
bottom flanges are carried around the ends*of the 
girders to form end-stiffeners, and this arrangement 
also improves the appearance of the cross-girders. 
The rivets are { in. diameter, spaced as shown on 
the illustrations. 

The attachment to the main girders is clearly 
shown in Figs. 90 to 93. It consists of double 
euspender channels and plates extending from a 
plated diaphragm at the bottom of the posts of the 
main girders over the web of the cross-girder, well 
riveted with 1 in. diameter rivets to both members. 
The suspenders vary slightly in details at the three 
main girders, that at the centre girder being the 
heaviest. There it consists of two 9-in. by 3}-in. by 
25.39-Ilb. channels and two suspender plates 173 in. 
by 3 in. by 5 ft. 5§ in. long. At the outer girders 
there are double channels without suspender plates. 

On the railway portion, longitudinal girders or 
“stringers” are provided below each rail of the 
running roads. These are indicated on 
90 and 91, but shown in more detail in Fig. 100, 
The ordinary type of stringer, shown in Fig. 99, 
is a plate web-girder, and is remarkable for the 
extremely stiff connections provided to the cross- 
girders. The web-plate is } in. thick by 1 ft. 6 in. 
deep. The top and bottom angles are 4 in. by 
4 in. by § in., and there is a 10-in. by }j-in. plate 
on the bottom flange and a 10-in. by §-in. plate on 
the top flange, extending for the full length of the 
girder. The rivets are } in. diameter. For the 
connections to the cross-girders the two top angles 
are continued down the end of the stringer and 
further extended to rest on the bottom angles of the 
cross-girders to which they are fitted. The bottom 
main angles of the stringer are also joggled over 
the top angles, and the ends are fitted into the 
bosom of the same. In the length of each stringer 
two 6-in. by 3-in. by }-in. tee-stiffeners are provided, 
These are further illustrated in Fig. 100. As shown, 
they are carried up the stringer, across below the 
floor plate, to which they give support, and down 
the adjoining stringer. This system provides an 
extremely rigid floor. 

As indicated on Figs. 85 and 86 the end cross- 
girders are placed 13 ft. 6 in. from the centres of the 

















594 


ENGINEERING. 





[Dec. 7, 1917. 








main bearings, and special stringers extend from 
them to the abutment and the piers. One is illus- 
trated in Fig. 98. It is of the same cross-section as 
the ordinary stringers, and a }-in. bearing plate is 
provided at the end where it rests on the bedstone. 
An enlarged detail of the method of attachment to 
the bedstones is shown in Fig. 101, Plate LVIL 
The holding-down bolts are { in. diameter. The 
top view in Fig. 101 shows the details at the fixed 
ends of the spans, i.e., at the west abutment and 
pier 2. Here the plate is secured with nuts and 
washers in the usual way. The bottom view in 
Fig. 101 shows the detail at the expansion end 
i.e., at pier 1. Here slotted holes are provided in 
the }-in. bearing plate, and ferrules are provided 
yy in. longer than the thickness of the bearing plate. 
The nut of the holding-down bolt is screwed down 
with its washer hard on to the ferrule, which prevents 
the nut jamming the bearing plate to the granite, 
and expansion or contraction of the bridge may 
take place freely. 

Longitudinal stringers, five in number, are pro- 
vided below the roadway, as indicated on Figs. 90 
and 91. They are similar in design to the railway 
stringers just described, and it is not necessary to 
enter into further detail concerning them. 

The flooring over both the railway and roadway 
portions consists of j-in. flat plates, riveted to the 
cross and longitudinal girders and to tee-stiffeners 
placed as described above. The rivets are } in. 
diameter. 

The erection of the fixed spans was carried out 
by means of a 15-ton Morgan derrick crane resting 
on bogies. The crane commenced erection at pier 
No. 2, and travelled back towards the west end of 
the bridge, erecting span No. 2 and afterwards 
span No. 1, stage by stage, until it finally ran out 
on to the railway embankment behind the west 
abutment. This is shown diagramatically on page 
458 ante, Figs. 6 to 10. 

The steel flooring throughout the bridge, with 
the exception of that on the lifting span, is protected 
with 1 in. thickness of Limmer natural rock asphalt, 
laid in two layers, and well filleted to all vertical 
faces, 80 as to make a perfectly watertight job. 
In the lifting span, rock asphalt obviously was not 
admissible, and the plating was coated with two 
layers of bitumastic solution. Drip-holes were 
provided at frequent intervals throughout the bridge, 
and great care was taken that, not only on the 
flooring but in all members of the structure, there 
should be left no pockets in which water could 
accumulate. 

The land span, between the track span and the 
east abutment, and carrying the railway and the 
road over the power-house (Figs. 4 and 5 on page 
457 ante), consists of three plate girders, each in line 
with the track girders. They have an overall length 
of 72 ft. and a depth of 7 ft. 6 in. The cross- 
girders are spaced 11 ft. 4 in. apart, centre to centre, 
and are riveted to the webs of the main girders. 
The floor is similar to that on the fixed spans. This 
span also carries the rest blocks and hydro- 
pneumatic buffers provided for the Scherzer span. 

The mt way* on the bridge consists of 
95-lb. British standard bull-headed rails, 45 ft. 
in length, fastened with continuous fishplates to 
longitudinal timbers. The joints of the rails are 
staggered, and those in the fishplates and longi- 
tudinal timbers break join’. again, so that no two 
joints in any of them come opposite. The weight 
of the continuous fishplates is 54 Ib. per lineal yard 
for each plate, and the fishbolts, { in. in diameter 
are spaced about 1 ft. 8 in. apart throughout. The 
longitudinal timbers, which are of creosoted Baltic 
redwood, 15 in. by 7 in., rest in troughs formed by 
continuous angle-bars on the bridge floor, the 
timbers being secured to the angles by j-in. bolts 
spaced about 3 ft. apart throughout. The upper 
surfaces of the timbers are cut to a slant to give 
the necessary cant of 1 in 20 to the rails. To 
ensure the constant rail-level throughout the bridge, 
and to take out the effect of the camber, the bottoms 
of these troughs were filled with a special asphalt, 
composed of 80 per cent. slag and cement, in the 
proportions of 14 parts of slag to 1 of Portland 





* This d (Se a 
Mr. J. B. Ball's on “ Keadby Bridge,” read before 
he Institution of Civil Engineers. 


cement, and 20 per cent. of pure bitumen, finished 
to a level surface, on which the timbers rest. This 
has been found very satisfactory. Special expansion 
joints in the rails, formed by an overlap, are pro- 
vided at the junction of the fixed spans, and the 
permanent way is anchored at the end of the fixed 
spans on pier No. 2, and at the end of the track 
span on pier No. 3. Special rail joints (Fig. 102) 
are provided at the nose and heel of the lifting span, 
and wedge-shaped steel castings are riveted to the 
lifting rails, which come down into steel shoes 
formed to receive them. This arrangement allows 
for a longitudinal expansion of 2 in. at the nose 
of the span, and the wedges cause the rails to be 
brought down in correct alignment. Expansion 
in the continuous fishplates is provided for by 
slotted holes in the bottom flanges throughout. 










































Lifting Span— 
Centre girder deflected 
South girder deflected 
Cross girder deflected... 
Railbearer girder deflected 


Fized Span No. 2— 
Centre girder deflected 
South girder deflected... 
Cross girder deflected... 
Railbearer girder deflected 


Fixed Span No. 1— 


seve 


4 


--» (full) 


” 


Centre girder deflected --- (bare) # 
South girder deflected - (full) 
Cross girder deflected... : coe oy 
Railbearer girder deflected (full) 
Land Span— . 
Centre girder deflected ... Pa 
South girder deflected... eee Ys 
Cross girder deflected (railway)... Ps 


The four locomotives on the railway, the two 
road traction engines with their trolleys on the 
roadway side were then moved across bridge and 
came to rest at the centre of the lifting span when 
the deflections of main girders were as follows :— 
































The greatest recorded expansion between the fixed 
spans Nos. 1 and 2, has been 1} in. and in the lifting 
span 1,%; in. There are guard rails, consisting of 
channel bars 2 in. above the running-rail and carried 
on brackets riveted to the bridge floor, throughout 
the entire length of the structure. These are 
shown in Fig. 90. 

The public roadway on the lifting span consists 
of dowelled jarrah paving blocks bedded on pitch- | 
pine planking averaging 10 in. in thickness, curved | 
to the camber of the roadway and secured to the | 
floor plating of the bridge by steel bolts. The 
paving blocks are 2}-in. cubes, placed with the 
grain on end and set in mastic, dowel pins securin 
them one to another and the whole being held down 
to the planking by three j-in. coach screws to each 
square yard of floor area. The footway is of 
creosoted pitch-pine planking laid transversely, | 
resting on longitudinal timber bearers, a wide 
pressed steel plate receiving the ends of the timbers 
and forming a curb between them and the roadway. 

On the fixed spans of the bridge, where con- 
siderations of lightness are not of the same import- | 
ance, the road surface is of rock asphalt 1} in. in | 
thickness, laid on a 9-in. concrete bed. 

Junction plates at the expansion ends of the | 
fixed spans, and at the nose and heel of the lifting 
span, are provided on the roadway. 

A close-boarded fence, 8 ft. in height, divides the | 
railway from the roadway, thus affording a measure | 


which were made by four engines of the “ K” class 
together, two on each road and abreast, and for 
the road span a traction engine and trolley, together 
weighing 40 tons, of which diagrams are appended. 
The four locomotives were moved across the bridge 











at a fair speed from east to west. Deflections of 
the main girders were taken as follows during the 


of protection to the vehicular traffic using the 
highway. 

In concluding our description of the constructional | novel to chemists, and it may help one perhaps to 
work we may give details of the tests of the structure | understand why the many systematic attempts 





——— NS y Lifting Span— In. 
; SSL 4 South girder deflected 4 
e j W247 1 Centre girder deflected . = 
ae \2Z Y NZ North girder deflected ...  ... # 
is IKK SIN (SS wrt mad oe mag ww at t 
* CERO iba LE ga Fized Span No. 2— 
" sy ~ Centre girder deflected i 
CROSS SECTION South girder deflected +e 
North girder deflected ... eee fe 
Fig. 102. Cross girder deflected (railway) ... 
Railbearer girder deflected ans H 
Lifting Rad Fiaed Rad Fixed Span No. 1— 
Centre girder deflected 3 
—1_ +r] South girder deflected i 
i i} we, North girder deflected... ond 4 
Cross girder deflected (railway) ... : 
PLAN Railbearer girder deflected °° : 
ENGINE AND TROLL Y iia 
x” CLASS ENGINE 
le G 
@ @@4Q O@@ 
A. ae. 4 ae Sar ge BL gg BG. : 
Tread Length. «vee Drafters Ofc. T%e 
Coss F5.5: 658053 FSS. 60:8: Size wes 8.0 
TOTAL walenT OF ENGINE 7.9. 0° 
o = TENDER 46.3.0 
«($264 1) TOTAL WEIGHT OF ENGINE & TEWOER 118 . 2. 0 


With the lifting span in the half-raised position 
and resting on centre of the track girders the 
deflection of the track girders were as follows :— 


In. 
South girder deflected eo i 
North girder deflected (full) 

All deflections were taken at the centres of the 
respective girders, and on removal of the test loads 
the girders recovered their original form. 


(T’o be continued.) 


Centre girder deflected 





X-RAYS AND THE STRUCTURE OF 
CRYSTALLISED AND AMORPHOUS 
CARBON. 

Ir the results of X-ray examinations, the 
ultimate interpretation of which is always difficult, 
can be relied upon, then there would only be two 
modifications of carbon instead of the time- 
honoured three. We were taught at school that 
carbon existed in three modifications—crystallised 
as diamond, crystalline as graphite, and amorphous 
as charcoal, and the differences between these three 
modifications seemed too manifest to be questioned. 
But Debye and Scherrer find, by the method of 
X-ray examination which they have perfected, that 
graphite and amorphous carbon are not essentially 
different, and that amorphous carbon is only 
graphite in so fine a subdivision as cannot be 
produced by mechanical means. The suggestion of 
only two kinds of carbon molecules is not altogether 


of converting carbon into diamonds made by men 
like Sir Charles A. Parsons, who has devoted a life 
study to this problem, and Professor Ruff, whose 
researches we noticed in our issue of September 14 
last, generally ended in the formation of graphite, 
but hardly of diamonds. 

The method which P. Debye, of Amsterdam— 





passage of the load :— 


whose name has of late become prominent in the 
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taneously be produced on the film, whilst the Bragg 
crystal has to be turned to change the incidence. 
On the other hand, the interpretation of Debye’s 

hotographs certainly does not look simpler. As 
the crystal particles become sm ler, moreover, the 
interference bands become wider and less sharp, 
just as the interference bands given by a grating 
are widened when the number of rulings (per inch) 
is diminished. With particles of the dimensions 
10-* cm. the bands are sharp, it turns out; when 
bigger particles of 10-* cm. are among them, dark 
specks appear on the bands, and the powder has to 
be made finer. When the subdivision is carried to 
extreme limits, one would think, the bands should 
become too wide and indistinguishable. But Debye 
calculates that, as long as there is some ordered 
arrangement of the atoms in the molecules, there 
will be distinct interferences admitting of measure- 
ments, and he goes further and hopes to investigate 
the grouping of the electrons in the atom in this 
way. 

We proceed to the examination of graphite and 
amorphous carbon. The space lattice of diamond 
had fully been investigated by the two Braggs and 
their conclusion had amply been confirmed ; Debye 
and Scherrer have not experimented with diamonds. 
As regards graphite there is great diversity of 
opinion about the crystalline system; different 
authorities consider the erystals to be hexagonal, 
monoclinic, and trigonal (rhombic) ; in the trigonal 
system, for which Debye declares three equal axes 
intersect at equal angles, but different angles have 
been suggested by different crystallographers. 

The common crystals of graphite are thin plates 
with two prominent plane surfaces 111, probably 
a cleavage plane. The density of graphite is also 
uncertain, the accepted values ranging from 2.06 
to 2.32; Debye assumes the average figure 2.2. 
The X-ray examination of four graphites from 
different sources gave identical results. From 
these it would appear that the graphite molecule 
contains eight atoms, arranged in parallel planes 
at distances 3.41 x 10-® cm. ; the grating space d, 
that Bragg deduced for graphite, was 3.42 x 10-8, 
the same figure. In each plane the carbons atoms, 
Debye finds, lie at the corners of a regular hexagon 
grouped in the following way: If three alternating 
corners of the hexagon are occupied by the C atoms 
in plane p,, then the three other corners would be 
occupied in plane p, above, and the centre of the 
hexagon in p, (not occupied) would be vertically 
beneath one of the corners of the hexagon in ps. 
The side of this hexagon has a length 1.45 x 10-®cm. 
The elementary parallelopiped of diamond is a cube, 
that of graphite a rhomboid ; the horizontal pro- 
jections of both these bodies are hexagons, in the 
case of the cube when one diagonal is placed vertical, 
in the case of the rhomboid when it lies on a face. 
The hexagons prove to be identical. That being co, 
the ratio of the ‘diagonals of the rhomboid to that 
of the cube should be the same as the ratio of the 
density of the materials, graphite to diamond ; 
this density-ratio is 2.2/3.52 = 0.62, whilst the 
calculated ratio of the diagonals is 6.12/10.22 = 
0.598. The agreement is satisfactory, and would 
be still more so, if the figure 2.11 were accepted 
for the density of graphite. 

When we consider the bearing of these results on 
valency, we arrive at interesting conclusions. In 
the graphite molecule each carbon atom would be 
coupled with three others in the same plane (the 
11] plane), all at the same distance and relatively 
equivalent; but the distance from the fourth 
carbon atom in the plane (above or below) would 
be greater and that coupling would be weaker. 
There are reasons for regarding the four valencies of 
carbon—generally considered as equal—as not 
strely identical, as we sliall see. Physically, 
Debye suggests, the weakness of the fourth coupling 
shows in the ease with which the graphite undergoes 
cleavage. In the diamond, on the other hand, the 
molecule is perfectly symmetrical, and the four 
valencies are rigorously the same, whilst the 
amorphous carbon, to which we now turn, shows 
the peculiarity of graphite. 

The experiments on amorphous carbon were 
made with carbon obtained by the carbonisation of 
various organic compounds, sugar, acetylene, 
naphthalene, petroleum, &c. All the experiments 





gave essentially the same result. Amorphous 
carbon is not easily purified, however, and Debye 
gives few particulars. The main conclusion he 
draws is that there is no essential difference between 
graphite and amorphous carbon, and that amorphous 
carbon is graphite in an extremely fine state of 
subdivision, which has not broken up the molecule, 
however. The molecule of amorphous carbon need 
not contain more than 30 atoms, and the grouping 
would be as in graphite, three atoms lying in the 
same plane, symmetrically to a centre (not occupied), 
and coupled by equal valencies, whilst the fourth 
atom is vertically above or below that plane and 
held by a weaker valency. An apparently trivalent 
(not quadrivalent) carbon is not unknown to the 
chemist ; Debye draws attention to the compound 
triphenylmethyl C(C,H;); When he argues that 
the so-called graphitic acid (obtained from graphite 
by fusing it with permanganate) is really not a 
homogeneous compound at all, he will have many 
chemists on his side. Both amorphous carbon and 
graphite further can be oxidised by nitric acid to 
mellitic acid, whilst diamond remains unattacked. 
Again the eminent crystallographer, P. Groth, has 
for decades maintained that from the standpoint 
of the crystallographer and mineralogist, graphite 
and amorphous carbon differ only in the degree of 
subdivision. But when Debye further suggests, 
that graphite and amorphous carbon form the 
prototype of the aromatic carbon compounds, which 
are characterised by the benzene ring or hexagon, 
whilst the diamond is the prototype of the common 
aliphatic compounds (of the fatty acid type), one 
can only be struck with the boldness of the sugges- 
tion and wait for further developments. Debye 
and Scherrer do not discuss the puzzling question 


of what really constitutes the molecule in the} p 


atomic complexes of these structures, whose atoms 
seem to belong to several molecules. 





SPITZBERGEN AND ITS RESOURCES. 

Tue interest that has been taken in Spitzbergen 
and its possibilities of recent years has given rise 
to many apparently contradictory statements, 








of those developing parts of the land. It is true 
that the country was formally claimed on behalf 
of James I., in 1614, by the Muscovy Company, 
acting under an Order in Council, authorising them 
to “uphold the King’s Right to Spitzbergen ;” 
the “ Right,” however, has apparently lapsed, and 
the country is now generally récognised as one of 
the few places on the earth unclaimed by any 
nation. It is, however, one that is likely, in the near 
future, to occupy a prominent position in North 
European affairs. 

Prominence has been given during the past two 
years to the work being done by Norwegian com- 
panies, one of which, A/s det Store Norske Spitz- 
bergen Kulcompani, of Christiania, recently pur- 
chased the holdings of the Arctic Coal Company— 
an American concern—and added these to other 
claims, with a view to economic developments. 
The other, A/s de Norske Spitzbergen Kulfelter, of 
Bergen, secured the claims of the Spitzbergen Coal 
and Trading Company, of Sheffield. The first-named 
is working on an extensive scale, but experienced a 
considerable amount of labour trouble during the 
past summer; the second has, as yet, made little 
progress. (The Arctic Coal Company, in their best 
year, secured an output of coal exceeding 60,000 
tons.) The Norwegian workings (with the excep- 
tion of that of one concern, working on British- 
owned territory) are all situate on the south side 
of Ice Fjord. Coal extraction is also proceeding 
on the west side of Green Harbour, on account, it 
is understood, of a Russian syndicate. This concern 
was seriously handicapped last winter and spring, 
by the loss of their supply ship, which was wrecked 
at the entrance of Green Harbour in the autumn 
of 1916; it has now recovered, and is making good 


rogress. 

The latest information published respecting 
Spitzbergen refers to work being carried out and 
contemplated by a Swedish company—Aktie. 
Svenska Kulfelter Spetsbergen, of Stockholm— 
formed last year to take over the holdings of Aktie- 
bolaget Isfjorden-Belsund, in Braganza Bay and 
elsewhere. A well-equipped expedition left Tromso 
in July last, and the venture appears to be one of 
high promise. The information con- 
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tained in the article on page 493 
ante, in our issue of November 9, may 
be taken as correct, so far as the 
extent of the deposits alluded to are 
concerned, and may be regarded 
generally as typical of the wealth of 
the Spitzbergen coal fields. The 
territory referredtoas Bunzow Land 
(otherwise known as the Sassen Bay 
Peninsula), and amounting to over 
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one-third of the total claims, and 
five-sixths of the potential output of 
thie Swedish company, is included in 
the claims of the Scottish Spitzber- 
gen Syndicate, Ltd., of Edinburgh, 
and, if their claim to this land be 
substantiated, should be classed as 
British-owned territory. 
The approximate areas of claims 
made by respective nationals in 
Spitzbergen ‘are as follow :— 
Square Miles. 
ee 3,574 
770 
448 


British* 
Norwogian ... 
Swedisht 
Russian ~ 80 
German 23 


17 





om Bri 


! 





ce 15. 


Area 


Hg 


oon —— Approximate Coal Area. 


* Not including Bunzow Land. 
+ Including Bunzow Land. 
Of these, the greater part of the 
British-owned areas are coal-bear- 
ing; in fact, with the exception of 








including that of a Russian annexation, and 
Swedish, Norwegian, and German control. The 
reason is that paragraphs dealing with the country 
are generally inspired, and, while giving details— 
often exaggerated—of the work being done by the 
interest contributing the matter, ignore the progress 
that is being made by other nationalities. Spitz- 


bergen is, in fact, a ‘“‘No Man’s Land.” It belongs 
to no nation, and is under no flag, or rather under 
a multiplicity of flags, according to the nationality 





the German claim, the buildings on 
which were erected mainly for 
meteorological purposes, the remainder are being 
worked for coal alone. 

The coal areas of Spitzbergen may be stated to 
extend generally from the Brogger Penineula to 
Wiche Bay (see map), thence south to Whales Bay, 
west to Dunder Bay, and north to the starting-point. 
There are few mountain ranges within the lines. 
stated where coal does not outcrop. The deposits 
are mainly situate from 250 ft. to 600 ft. above 
sea-level, so no sinking of shafts is necessary and 
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no firedamp is encountered. Working can proceed 
all the year round. The coal comprises anthracitic, 
bituminous and cannel varieties, and is specially 
suited both for steam-raising purposes, and for 
burning in closed stoves—the ordinary method of 
fuel consumption for domestic purposes throughout 
Scandinavia and North Russia. 

The quality of the coal in Braganza Bay (the only 
place where the Swedish company has carried out 
extensive working) is no better than that of Bell 
Sound—owned by the Northern Exploration Com- 
pany, Ltd., of London—and the latter is of far 
greater extent. It is slightly better than Advent 
Bay coal, now being developed by the Norwegian 
companies referred to, but is at least equalled by 
that in course of working in Green Harbour by 
Messrs. Lewin on Russian account. 

Those with a knowledge of the deposits have not 
the slightest doubt that Spitzbergen will ultimately 
be able to supply all the coal required for Scandi- 
navia and Northern Russia. In this respect, the 
fields which are British-owned, mainly lying north 
and south of Bell Sound and Lowe Sound, are 
nearer than any others, are more accessible, and are 
of far greater extent ; they can, provided facilities 
are afforded during the war, obtain and hold a 
dominant position. 

In addition to the coal deposits, the British- 
owned territories are highly mineralised, containing 
iron ore (hematite and magnetite), marble, copper 
ore, iron and copper pyrites, molybdenum, galena, 
zinc-blende, and other minerals. Arrangements 
were practically completed for the extensive develop- 
ment of several of the properties at the time of the 
outbreak of the war, but were necessarily held in 
abeyance. Now that other nations are making 
headway, and considering that coal-control (speci- 
ally in conjunction with iron deposits) is of great 
value to the possessing nation, it is a matter for 
serious consideration whether the time is not 
opportune for special facilities to be afforded, in 
order to maintain British control over coal and 
other mineral deposits that are British-owned. 

The projected railway mentioned in our previous 
issue must cross British-owned territory. The regu- 
lations prevailing make it extremely difficult for a 
British expedition to be equipped, during the war, 
without Government sanction and support; mean- 
while, neutrals, not always our best friends, are 
taking advantage of the opportunities to establish 
themselves and gain control of available markets. 
It is necessary for British owners of Spitzbergen 
territory to be in a position, not merely formally to 
protest against, but to prevent trespassing on the 
part of other nationalities. 

The control of Spitzbergen will, in the near 
future, be a politica] question of first importance, 
and, under the circumstances, it is advisable that 
every possible facility should be afforded for British 
concerns, recognised by the Government as the 
owners of the greater portion of the claimed land, to 
assume and maintain during the war the deminant 
position to which they are entitled. 





THE DIVERGENCE OF STEAM NOZZLES. 
By Geratp Stoney, F.R.S. 


As in most of the text-books on steam turbines 
the theory of the divergence of steam nozzles is 
not fully given, the following method of calculation 
may be of interest. 

In text-books on steam turbines, it is shown 
that in expanding adiabatically from a pressure 7p, 
to a pressure pp the velocity of the steam is 

CF = 29 Hy —% (1-275) 
where 


z= = and H; = 1449; Vj. 
At the throat 
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so that at the throat 
2 ities he 1 
CO, = 29% Ty (1) 


If Ay is the area of the nozzle at the throat, and A» 

that at the exit, the equation for continuity gives 
Mae eo 6 ue acl 
Ae GO Ve 





where V; and V, are the volumes of the steam at 
the throat and exit of the nozzle, respectively. 
As 


poVo’ = mV." 
and as 


ee 
Pe = Pi & an (5 iyo . + &) 
we have 


V; (2), (“ayn "7: 2 
Putting equations (1), (2) and (4) into (5), 
a ee ry AO nok od 
Ac? yt+l]l\y+1 2 =) 
+1 
vi el) SRA teB 
= "3 \wel 2 y+1 «. (6) 
3ag= z Y 
an equation for the flare of the nozzle. 
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the amount of expansion for saturated and super- 
heated steam, and also for air. In this diagram 
“divergence” is to be understood as the ratio of 
area at any section of the nozzle to the throat area. 
In practice nozzles are generally given rather less 
flare, since it is much more important to have too 
little flare than too much flare. 

That this is so, is well shown by the curves given 
by Mr. W. J. Goudie* from an analysis of data 
published by Dr. Steinmetz, a combination of 
these curves is given in Fig. 2. The effect of 
friction in a nozzle is generally to slightly increase 
the flare, but in practice this is negligible. Mr. 
H. M. Martin has pointed out to the author that 

Ae) ee 
i—1 ” y¥-1 
where A is, for frictional flow, the apparent value of 
the index in pV‘ = constant, and » is the efficiency. 
For many purposes this formula is more con- 
veniently written as 


1 1 
eh es (1 " a) 
As in practice the efficiency is always above 90 per 


cent., it is easily seen that the losses in the nozzle 
have little effect on the flare. 





Tae Swiss Entrente Commrrres.—This committee, 
whose offices are at Peninsular House. 28, Monument 
street, E.C. 3, informs us that Mr. Paul Fer, its London 
correspondent, will deliver a lecture in French, on 
“ Switzerland in War Time, and the Commercial Fight 
in Switzerland against the German Penetration,” on 
Wednesday next, the 12th inst., at 8.30 p.m., in the 
Grand Salon (Adelaide Room), Gatti’s Restaurant, 
Strand, W.C. 





ASSOCIATION OF ENGINEERING AND SHIPBUILDING 
DRAUGHTSMEN ; NEwcasTLe Brancu.—A special general 
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Ratio of Actual to Theoretical Divergence. 

As Z is fractional, a more convenient form for 
calculation is obtained by writing X = : = : * 
X being the expansion by pressure; and then (5 
becomes : 


41 9791 

Age 112): ix > 
At =~ 3 \y+i y—1 

=, 


As the ratio of the specific heats, or y, may be 
considered as practically constant in these equations 
for the adiabatic expansion of steam, it will be seen 
that the flare depends only upon the amount of 
expansion by pressure in the nozzle; that is, that 
it is the same for a nozzle expanding from 200 Ib. 
per square inch to 20 lb., as from 10 Ib. to 1 lb. 
Since, however, the value of y for saturated steam 
is less than for superheated steam, the flare is 
slightly less in the latter case. 

For the critical expansion Z = (2 )7a the 

™ ~ \y + i/y-3 
value of Ao/A; is unity ; and for the ordinary values 
of y, which are from 1.135 for saturated steam to 
1.3 for superheated steam, the relation between the 
flare and the ratio of expansion in the nozzle is 
approximately a straight line, except for large 
degrees of expansion. 

It may be mentioned that in the common case, 
where the steam is at first superheated and then 
becomes wet as it expands, the average value 
of y is between the value for superheated steam, 
namely, 1.3, and that for saturated steam, 1.135. 

Fig. 1 shows the relation between the flare and 


g of members of the Newcastle and District 
branch of the Association of ineering and Ship- 
building Draughtsmen was held in the Church Institute, 
Newcastle, on Saturday last. The chair was taken 
by. Mr. W. Rogers, president of the branch, who stated 
that the meeti had been demanded by a 
number of draughtsmen on account of the failures 
that had attended the various attempts to persuade 
the Ministry of Munitions to grant a suitable war bonus 
to all draughtsmen. He reminded the members of the 
various efforts of the association in this direction, and 
pointed out that the scheme agreed 4 at the last 
general meeting of members had not m proceed 
with because it had been found that they fad been 
misdirected by the Ministry of Munitions. © After 
they had been requested by the Ministry to submit 
a basis for the establishment of an order to secure 
periodical adjustment of war wages, they had been 
informed that the terms of the Munitions of War Act 
(1917) Bee only to timeworkers, which concerned enly 
&@ sm portion of the association. The General 
Executive of the association had therefore decided to 
appeal to the Employers’ Federation in order that they 
might recommend a substantial i in the wages of 
all draughtsmen. One member moved that a deputation 
be appointed from the branch to interview the local 
section of the Employers’ Federation at Newcastle ; and 
another member moved an amendment to the effect 
that the branch approved of the action taken by the 
General Executive and supported them in 7. ef 
possible. The amendment was carried. Mr. F. H. 
Auger, secretary of the branch, was elected to represent 
the members if required to do so before the Employers’ 
Federation at London. The meeting then dealt with 
arrangements for the forthcoming conference of delegates 
at Leeds. The chairman informed the members that he 
had recently attended a meeting of the sub-committee of 
the conference at Manchester. At this meeting they had 
selected five candidates for the ition of general 
secretary of the association out of approximately 100 
applicants. They had also decided upon the proposed 
new rules to be submitted to the conference. One of the 
rules as suggested had limited the number of members 
on a branch council to 30. This was much smaller 
than they had found it necessary to have in such a large 
branch as Newcastle, and he had been successful in 
getting this altered. As now amended each branch 
could decide such local questions themselves, subject 
to the approval of the General Executive of the associa- 
tion. resident, Mr. W. Rogers; the en 4 
Mr. F. H. Auger; and the assistant tary, Mr. W. 
Thomson, were elected representatives to the conference. 
It was decided to give the representatives full power to 
use their discretion in supporting or opposing any 
of the new rules. It was also moved that the pea 
sentatives be instructed to support a ti ich 
would be made in order that the association be registered 
as a trade union as soon as the constitution’ could be 
arrariged to suit this. The chairman drew the attention 
of the members to the fact that if the association were 
registered as a trade union, it would not mean that 
they would be bound to follow the course of conduct 
usually associated with trade unions. The object of 
the motion was only to provide legal protection for the 
funds of the association. The motion was carried 
unanimously. 

















* “Steam Turbines,” by W. J. Gondie, p. 133. 
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INDUSTRIAL NOTES. 


Wirs reference to our note on page 573 ante, con- 
cerning the railwaymen’s wages, we are now able to 
state that, following upon a conference held last week 
in London, a settlement has been arrived at by the 
whole of the traffic men receiving an advance of 6s. 
per week, the agreement to date back three weeks, the 
men to receive the increase as from that time. 





Dr. Addison, Minister of Reconstruction, accompanied 
by Sir Alexander Roger, met on Friday the Council 
>! the Federation of British Industries, when an informal 
discussion took place as to how far the Federation could 
assist the work of Reconstruction through the formation 
of Trade Associations for the development and im- 
provement of production, and of trade generally. 
It is understood that as a result of the Conference the 
Federation will shortly submit comprehensive plans 
on the subject. 





The Board of Agriculture and Fisheries, after con- 
sultation with the Ministry of Labour, have established 
the Agricultural Wages Board for England and Wales 
under the provisions of Part II of the Corn Production 
Act, 1917. The Board, in accordance with the Regula- 
tions made on November 8, consists of 39 members, 
of whom seven are appointed as impartial persons and 
the remainder as representatives of the interests of 
employers and workers respectively, in equal numbers. 





According to a report in the official journal Reichs- 
anzeiger for Sovundber 1, employment in Germany 
in September was better than in the corresponding 
month of 1916, There was a heavy demand for mineral 
products and the blast furnaces were correspondingly 
busy. The metal-working and engineering industries 
were employed to their utmost capacity, and in many 
cases the output in these trades exceeded that of 
September, 1916. According to Trade Union statistics 
at the end of September, 0.8 per cent. of the members 
were out of work. This proportion is the same as that 
for August, and compares with 2.1 per cent. in Sep- 
tember, 1916. 

At the meeting of the main committee of the 
Reichstag, on September 29, says the Berliner Tageblatt, 
the social-democratic party moved that men now 
serving, who were born in 1869 and 1870, should be at 
once released. The motion was rejected as utopian 
and unrealisable, in view of the military necessity. 

The Frankfurter Zeitung for September 19 states 
that towns are now required to form squads from the 
civilian population for the loading and unloading of 
railway trucks, The appeal is made to all citizens, 
irrespective of position, to enrol voluntarily for this 
necessary labour, and not to wait for compulso 
measures to be taken. The assistance of older school- 
boys is counted upon. In future, it will be necessary 
to make greater use of the electric tramways for the 
goods service, says the same journal for October 5. 
Difficulties, it adds, will of course arise in the tramway 
service, which is already working at high pressure, and 
will only be able to undertake the transport of goods 
at times when the ordinary traffic is light. 

At a crowded meeting of the German Railwaymen’s 
Union in Berlin on September 26, says Vorwarts for 
September 29, the president said that State workmen, 
and especially railwaymen, were particularly heavy 
sufferers from the effects of the war. Unlike other 
wage-earning classes, they were unable to get their wage 
raised so as to keep pace with the increased cost of 
living. Only after food prices had reached im ible 
levels and industrial workers had long before insisted 
on obtaining advances did the Railway Administration 
grant war bonuses. These, though gradually raised, 
were still far too low to counterbalance even approxi- 
mately the rise in prices. It had been alleged that 
the bonuses and increases of wages granted since the 
war began represented 70 per cent. of the old earnings. 
Even if this were so, the president added, railwaymen 
would be less well off than before the war, for the prices 
of the most n foods and of other requirements 
had risen by 200 or even 280 per cent. The resolution 
passed at the close of the meeting stated, among other 
— that more than ever must the working day be 
imited to eight hours, since the numerous extra hours 
worked, in conjunction with insufficient food, have led 
to the exhaustion of working :trength. 

In July last, says Soziale Praxis, for September 20, 
® movement for the raising of wages began among the 
metal-workers of Cologne. It assumed the proportion 
of a and unregulated strikes. Afterwards, the 
Trade Union took control of the movement and kept 
it within bounds. Up to that time, the hours of work 
were longer at Cologne than in many other large 
German towns, ranging as they did from 55 to 57 hours 
a week. Wages were high, but according to the cal- 
culations of the workpeople, they were for the most 
part below the minimum requirements of the present 


time. The workers fixed the minimum at 3762.52 
marks (about £188) per annum for a family of four. 





According to the Frankfurter Zeitung, for October 
11, a conference was held on October 8 in Berlin, the 
president of the Hansa Association being in the chair. 
At the close of the meeting the following resolution was 
unanimously passed, to support freedom of movement 
for industry, trade and commerce after the conclusion 
of the war :— 

1. All State interference during the briefest possible 
transition period (the necessity for which we allow) 
should be confined within the narrowest possible limits, 
and after this transition period should cease entirely. 
Any continuation or development of compulsory 
syndication is opposed to this claim, such syndication 
involving, for small and medium concerns, a far- 
reaching and intolerable loss of rights that is unknown 
in private syndicates. 

2. All closures and amalgamation-, the drawbacks 
of which even during the war far exceed the anticipated 
advantages, should be cancelled after the war as 
speedily as possible, and measures should be taken to 
restore in the briefest possible period full competitive 
activity to the firms that have been shut down. 

3. Trade should be rehabilitated as quickly as 
possible after the war and regain its former free scope 
of activity. During the transition period, an agree- 
ment, taking into account the interests of industry and 
trade, should be formulated specifying the principles 
on which the management and allocation of raw 
materials, manufactured goods, currency and freightage 
are . 
4. There should be an absolute cessation of monopoly. 
Free economic activity in industry and trade affords 
the surest guarantee for the nation’s financial power. 





A conference on the Whitley Report arranged by the 
Fabian Research Department was held in the Fabian 
Hall, on November 28. A letter was read from Mr. 
Fred. Bramley, of the National Amalgamated Furnish- 
ing Trades Association, who was unable to be present. 
Mr. Bramley wrote that he was in favour of giving 
power to direct representatives from the shops, in 
the direction of dealing with shop management apart 
from general questions of hours and wages, but was 
entirely opposed to shop agreements affecting the 
working week, overtime rules, or standard wages, or 
piecework rates. Bearing in mind the non-union firm, 
he held that it was exceedingly dangerous to sub- 
stitute shop bargaining for collective bargaining, and 
to give any employer the opportunity of making 
agreements with his own employees. 

Mr. G. D. H. Cole, who took Mr. Bramley’s place 
as the chief speaker, said there was the official shop 
stewards movement, which was to be found in many 
Trade Unions, in which the men in the works were 
empowered to elect their own stewards and committee— 
subject to ratification by the District Committee of the 
Union, and the unofficial shop stewards movement, in 
which the shop committees were generally repre- 
sentative of many Unions, and occasionally even of 
the non-unionist as well. The proposals for works 
organisation contained in the Whitley Report were, 
therefore, not new; the only new feature was the 
great development of works committees that had 
recently taken place, and the appearance of definite 
proposals to set up such committees officially. 

It was important in certain respects, added Mr. 
Cole, very carefully to delimit the functions of a works 
committee, and not to give it power to fix wage-scales, 
or to agree upon systems of payment by results, or 
any other question of national or local policy now dealt 
with by joint negotiations between Employers’ Associa- 
tions and Trade Unions. Otherwise the dangers 
alluded to by Mr. Bramley might easily appear, for 
instance, in the case of dilution. With regard to pay- 
ment by results, any acceptance of the principle 
should only take place through a district or national 
organisation, negotiations being conducted through 
the District Committee or Executive Council. The 
adjustment of actual piece-work prices, &c., on the 
other hand, might be made through works committees 
in those cases in which it was impossible to fix locally 
or nationally agreed price-lists applicable over a wide 


area. 

Mr. Cole further stated that for the present he thought 
it best to develop the existing systems, to have the 
shop stewards appointed by the shop, subject to the 
satisfaction of the District Committee, to which the 
shop stewards should make regular reports. The 
District Officials should also be brought into close 
contact with the Shop Committees and should be 
invited to attend its meetings. 





The Coventry strike, which was discountenanced by 
the Unions principally concerned, and which turned 
entirely upon the question of ition of shop 





stewards—a question which is still under discussion, as 
will be seen from the conference of the Fabian Research 


Department briefly reported above—has now come to a 
close, work having been resumed last Tuesday morning. 
In regard to the shop stewards, both the employers and 
the operatives are pledged to approach the matter with 
a desire to reach satisfactory conclusions. 

The shop steward question, therefore, remains 
still unsettled ; it is satisfactory to note, however, 
that the operatives are now at work pending its settle- 
ment, and it is sincerely to be hoped that they will 
endeavour to make up for the time so needlessly lost. 

Unfortunately this same vexed question, which at 
best is but of secondary importance, and should not 
be allowed by the operatives themselves to hinder the 
output of essential war work, threatens at the time of 
writing to bring about a crisis in the Birmingham 
engineering trades. 





An interesting decision was given by Sheriff Fyfe a 
few days ago at Kilmarnock, when the Bricklayers’ 
Society brought a charge against Messrs. Boyd and 
Forrest, contractors, of having dismissed workmen 
without a week’s notice or a week’s wage in lieu of 
notice. The respondents’ argument was to the effect 
that the men being on a contract job did not require 


notice of dismissal. The Tribunal rejected this 
defence. 
The Sheriff dealt with the necessity for notice. The 


point was, he added, that the expression “ contract 
job,” which was so often loosely used before the 
Tribunal, was a somewhat vague expression, and it 
was open to grave question whether the Munitions Act 
recognised it at all. Some employers confused a 
contract job with remuneration upon contract terms, 
which was quite a different thing. If respondents’ 
view of what was a contract job were to be recognised, 
that would defeat the purpose of the week’s notice 
provision, which was one of the means to the end of 
preventing any derangement of working conditions 
which might directly or indirectly retard the production 
of munitions of war. It was surprising how many 
employers—or rather their foremen or others whose 
function it was to engage workmen or to dispense with 
their services—seemed still unable to grasp that it was 
a leading purpose of the Munitions Acts that contracts 
of service were not to be suddenly terminated, and the 
very clearest evidence would always be required to 
establish any set of circumstances which were put 
forward as excusing compliance with the statutory 
directions to give a week’s notice. 





On November 22, 1917, an order was made by the 
Home Secretary (supplementing a previous order 
made on May 12, 1917) by which are withdrawn all 
certificates of exemption issued on grounds of em- 
ployment to persons of military age employed at coal 
mines who entered the Coal Mining Industry after 
August 4, 1914, and were of military age at that date 
and are engaged as (a) Winding enginemen; (6) Pump- 
men ; (c) Electricians ; (d) Fitters and mechanics (in- 
cluding blacksmiths, joiners and wagon and tub makers 
and repairers).”’ 

The position now is that persons who were of military 
age on August 4, 1914, and who have entered the Coal 
Mining Industry since that date will be available for 
recruitment, subject to the following arrangements 
respecting applications for exemption :—(a) Applica- 
tion may be made by a man to the Colliery Recruiting 
Court on the ground that a mistake has been made as 
to his age or the date of his entry into coal mining, and 
that he is accordingly not covered by the terms of 
the Home Secretary’s Decertification Orders of May 12 
and November 22, 1917. (6) Application may be made 
by an employer to the Colliery Recruiting Court 
on the grounds mentioned in (a) or on the ground that 
a man is indispensable to the working of the mine, but 
an application on the ground of indispensability can 
only be made when the man is engaged as a stoker or is 
in one of the excepted classes above mentioned, and 
is placed in the new medical grade 2 or 3, that is to say, 
is not in the old medical category “A.” The word 
“Pumpmen”’ only includes for this purpose men 
engaged in working mechanical pumps. (c) All such 
applications by or on behalf of a man to the Colliery 
Recruiting Court must be made not later than seven 
days from the issue of the notice calling the man up 
for service, and must be made on the special form 
provided for the purpose (Form 26) which can be 
obtained from the Inspector of Mines. (d) The right 
of application to a Local Tribunal on personal grounds 
in accordance with the Regulations or Instructions is, 
of course, not affected. 





In the course of his presidential address, delivered 
on November 30, before the North-East Coast Institu- 
tion of Engineers and Shipbuilders, Mr. Edwin L. 
Orde said that for the socialists, the ideal community 
required altruism of an order which was practically 
non-existent in any class, and seemed in rather violent 
contrast with limitation of output while the community 





was at war. All sections of advanced Labour 
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opinion agreed on the desirability of Government 
control of a number of industries varying according to 
the degree of collectivism the writers had reached, 
but it might be taken that nothing short of some 
measure of control of the conditions under which our 
industries were carried on would square with the views 
that were expressed. This had been attempted by the 
Committee on Reconstruction in framing their recom- 
mendations, which had now received the approval of 
the Cabinet. The proposals generally demanded 
respect, although the difficulties of applying them were 
serious, and unless great care was exercised in choosing 
the works’ committees and in confining their operations 
to such channels as should not interfere with the smooth 
working of the trade union organisations on the one 
hand, and that of the existing management on the 
other, confusion and delay must arise which would 
defeat all the objects of the Reconstruction Committee. 
The works’ and other committees set up by the 
scheme would require the wisest administration, or all 
discipline would vanish and rapid progress be lost in 
interminable discussion. 

The success of the scheme depended entirely on the 
amount of wisdom and goodwill which would attend 
its application. If these were forthcoming, it was to 
be hoped that the unfortunate suspicion of all the acts 
of the employers, at present characteristic of the 
standpoint from which trade union representatives 
approached negotiations, might gradually disappear 
and merge into that real collaboration between Capital 
and Labour which was an essential of successful 
industry. The question as to the share of each partner 
in the product was an old one and seemed no nearer 
solution. It had been shown that Labour under pre- 
war conditions took from eight to ten times the amount 
received by Capital, so that an advance of wages of 
10 per cent. or 12} per cent. would leave no return 
on Capital. It was difficult to see how this margin 
could be narrowed without destroying the whole 
combination beyond hope of reconstruction, for, 
whatever may be urged by the extreme schools of 
socialism, a reasonable return and good security must 
be forthcoming for the product of men’s thrift. . . . 
No wages were too high, provided that they were 
earned. Excellence deserved a higher reward than 
indifference. These two truisms covered the whole 
of the ground ; higher wages on the one hand, larger 
output on ‘the other, the best men encouraged and 
helped towards general improvement, and an expanding 
revenue to the industries which would provide for 
better conditions all round. 





Gas Traction Data.—Mr. E. 8. Shrapnell-Smith, 
Economy Officer to H.M. Petroleum Executive, has 
resigned the chairmanship of the Fuels Committee of the 
Commercial Motor Users’ Association, upon which 
committee the British Commercial Gas Association and 
the National Gas Council is represented, on his appoint- 
ment to the Government's Tosco Dapratensntel Com- 
mittee on Gas Traction, of which he is also secretary 
pro tem. The Fuels Committee is already engaged upon 
the preparation of data and evidence, with a view to 
their submission to the Government Committee. Mr. 
Sidney Garcke (managing director of the British Auto- 
mobile Traction Company, Limited) has been elected 
chairman, and Mr. Walter Wolsey, Junr. (managing 
director of Thomas Tilling, Limited), vice-chairman of 
the above-mentioned civilian committee of which Mr. 
Frederick G. Bristow, F.C.I.8., 83, Pall Mall, 8.W. 1, 
is the secretary. 





OIL-PROSPECTING IN QUEENSLAND.—To those familiar 
with mining activities in Queensland the question of 
oil-prospecting enterprise in Australia will be of special 
interest. At no time during the past half-century has 
the market price of crude oil reached such a high standard, 
and naturally the Australian public have been requesting 
the Government to offer bonuses for the production of 
oil, financial help to prospecting companies, or to 
encourage companiés to prospect and drill. It is quite 
recognised that if oil should be found in Australia, it 
would naturally help to develop the country, and with 
this object in view, the Vacuum Oil Company Pro- 
prietary, Limited, have en; as a high-class logist 
to examine certain tracts q land nye "The 
owners of these tracts of land are Australians, and the 
Vacuum Oil Company have made agreements with them 
that in case oil is found new companies will be formed, 
and that shares in these companies will be put on the 
market to allow the Australian public to participate if 
they so desire. The Vacuum Oil Com has 
under certain conditions with the owners of the pro- 
perties to spend up to 100,000/. in boring and prospecting. 
They have not asked the Government for bonuses, or for 
money for development work. What they are doing is 
being done with the desire of proving definitely whether 
there is oil to be found in Australia. If oil is found, 
it is the intention to erect refineries at the nearest port. 
Chis will mean employment for a large number of people, 
plus the expenditure of quite an amount of capital 
in the building of refineries, tanks, pipe lines, and stills, 
also the large amount of machinery necessary properly to 
Tun @ modern refinery. It will mean, also, that barrel, 
tin and case-making plants will have to be built so that 
the Navy’s requirements could be taken care of. 





WORM GEARING. 
To tHe Eprror or ENGINEERING. 

Sir,—I think that Mr. Bostock, in his letter in your 
last issue, has said sufficient for the purpose of showing 
his reasoning to be inaccurate. f you will be so 
good as to repeat his diagram of last week without 
any alteration, such may be an aid in coming to a 
conclusion. 

He has admitted as a suitable definition for velocity 
of rubbing: “ Velocity of rubbing is the velocity of a 
particle in one of the surfaces at the place of contact 
relative to a particle in the other surface at this place.” 

He has in his last letter gone directly against this 
definition by ostensibly proving that the velocity of 


A 


E B F E 
as. — 
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rubbing of his surfaces equals the velocity of his upper 
surface AB relative to the moving point of contact, 
missing by his incorrect reasoning the effect on the velo- 
city of rubbing due to the backward rotation of his lower 
surface C D. There can be no successful escape from 
this, as his letter plainly states that the rubbing equals 
F El, which is clearly and obviously in his diagram 
the movement of the upper surface A B relative to the 
moving point of contact, and this is not the same as the 
motion indicated in the definition, as his lower surface 
C D also has a movement relative to the point of contact. 

Does he, as a practical man, seriously mean to sa 
that if the line A B represents a board and the are C 
represents a certain part of a grindstone, then the 
saibies is represented by F E! and is independent of the 
amount the grindstone has turned round backwards ? 

Yours faithfully, 
Water C. M. Perrinciy. 
Rochester, December 2, 1917. 


B’ 








DRAUGHTSMEN. 
To tHe Eprror oF ENGINEERING. 

Srr,—In answer to Mr. Auger’s remarks in his letter 
in the issue of November 30, I will be brief as possible. 

In his original letter of November 9 we find the state- 
ment that “the difference between a trade union and 
any other organisation is purely constitutional ; and is 
chiefly concerned with the allocation of funds ”’ (italics 
mine). As far as “allocation ” is concerned any friendly 
or other society can distribute their funds much as trade 
unions do. The essential difference is in protection 
of funds from opponents, as I have tried to show in my 
letter to which he objects. Mr. Auger now claims 
that his first letter was clear on this essential difference ! 
(see the paragraph number 3 of his re-statement, 
November 30 issue). 

It is true that the question of registration will be 
disposed of “in another quarter” ; but those on whom 
this decision depends are no doubt relying largely on the 
information contained in the letters to which you have 
so courteously opened your columns. It follows, there- 
fore, that those of us who make statements on this and 
other important points should strive to be clear and 
correct ; and unfortunately, the letter from your corres- 

mdent of November 9 was sufficiently obscure (besides 
— wrong on several points) to mislead ‘Senior 
Draughtsman,” the present writer and others, as to his 
attitude on the subject. 

As Mr. Auger and I have, in a friendly way, thrown 
the word “ superficial ” at each other, I would like to ask 
him with what term he would describe a reading of the 
Whitley report which misses Question and Answer 3 
in the appendix to that document ? This makes repre- 
sentation of an unregistered association (é.¢., not 
registered as a trade union) on the proposed councils, 
practically impossible. 

I should say that carefulness before beginning to retard 
is as essential as carefulness before one “begins to 
accelerate,” and still beg to sign myself. 

Yours faithfully, 
“* ACCELERANDO,” 

Y.M.C.A, Club, 100, Bothwell-street, Glasgow, 

December 3, 1917. 





To tHe Eprror oF ENGINEERING. 

Sin,—After reading Mr. Auger’s letter, I gather that 
if draughtsmen had as a body much superior education 
than at present they would be able to demand better 
wages. t us examine this. Suppose for the moment 
that this superior education of every draughtsman 
consisted of a D.Sc. degree, then given equal experience, 
a vacancy would be filled by the man that asked for the 
lowest wage, thus tending to keep wages down. Again, 
if a request for an increase was made to an employer, it 
could always be met by a refusal if the employer had 
———— by him from men who wan ac 
w! similar qualifications. So that with a 
supply of draughtsmen of similar qualifications, greater 
than the demand, wages move downwards. In other 
words, when knowledge is common to everyone, it reduces 
its market value, but when it is by one 
individual its market value is very hi 

As an illustration of this, take a senior draughtsman 
with a good knowledge of theory and design of present- 
day petrol engines; had he possessed this know 
exclusively, say, twenty to twenty-five years ago, 
would have been in a position to command thou- 
sands, not hundreds, a year. 

A further illustration of this is the Patents Act, which 





helps to secure for the individual the market value of his 
special knowledge. 

Hence I s t that one of the first duties of the 
Association of Inginunten and Shipbuilding Draughts- 
men is to regulate the law of supply and demand in such 
&@ way as to secure to draughtsmen the benefits which 
other bodies have long enjoyed. 

As a draughtsman apne’, I believe, under the 
Munitions Act and National Health Insurance Act 
as a workman and not as a eee pare man, I have 
been unable to work a surging heart up to the empyrean 
—— of status and look down upon the mob and rule- 
of-thumb workmen, quently I ider the use of 
Soon. ‘angenieed Sor, yoann Gnd deeughiomse 600 Sch 

nm or raughtsmen are yet 
hardly out of the mob stage, and only in the first stage of 
ion. 

As a workman I ider we should register as a trade 
union, and make friendly ts with other 
trade unions, so as to work in the most efficient manner 
under the Whitley scheme, and allow the splendid 
isolation of the nineteenth century laissez faire school 
to die a natural death. 

As part of the machine for the production of engineer- 
ing goods I consider any one wheel is just as important 
and worthy of respect as ther, whether it go by the 
name of fitter, patternmaker, moulder or draughtsman, 
and so have no use for status. 

As . = ab a social body I consider every other 
unit o iving useful service as im + 
and worthy of ceupeed ae any other unit. Whether 
it be the scavenger or the tor who are equally 
important where the health of the community is con- 
cerned, and so have no use for status. 

Finally, this Will-o’-the-wisp status is only a means 
of setting up caste, and class against class, hence, as an 
engineer believing in the highest efficiency, I consider 
a united body more productive than a disunited one. 

I remain, Dear Sir, yours faithfully, 
“Strarrorp Sznror.” 
December 3, 1917. 














To THE Epiror or ENGINEERING. 

Sim,—The question of the advisability of the Associa- 
tion of ineering and Shipbuilding Draughtsmen 
registering themselves as a trade union is a part of the 
larger question, “By what methods can draughtsmen, 
as a class, best attain their legitimate ambitions ? ” 

I take it these include: (1) General recognition as a 
useful and honourable profession; (2) adequate re- 
muneration for difficult and responsible work; (3) 
improved facilities for keeping in touch with the deve- 
lop ts of sci affecting engineering in theory and 
practice, and for raising the general level of design. 

Of these objects (1) and (3) are quite effectively secured 
by institutions such as the British Medical Association 
or the Institution of Civil Engineers. The recognition 
secured by a trade union is frequently that accorded 
to an elemental force. 

(2) is quite effectively secured by a trade union having 
the necessary war chest and membership, and the 
success is not always proportional to the degree of 
responsibility where the force employed is elemental 
enough. I think some at least of the advocates of 
“ registration ” have felt the militant side of the unions 
to be an attraction. But “‘ Trade Unionism ” s ts to 
the minds of many employers—friction, picketing, limited 
production, and the like. 

“Senior Draughtsman "’ would do well to set forth the 
compensating advantages he expects to gain from 
“registration,” and I should be g' to know whether 
he deduces them from the various Trade Union Acts, 
between 1876 and 1891, including the Conspiracy and 
Protection of Property Act, 1875, from the present 
practice of trade unions, of from his inner consciousness. 

If you wish to improve a man’s health you must 
consider his habits and environment, and if you wish to 
benefit a class you must take into consideration its 
general characteristics. When these are strongly 
marked, peculiar treatment may be necessary, and our 
reromaye A has been excellently described by Mr. F. H. 
Auger (November 30). Therefore the nature of a 
draughtsman’s duties and position must have considerable 
bearing on the question of “ registration,” and must be 
taken into account. 

In a former letter (November 23) I set out a typical 
case of a draughtsman’s work and responsibility ; that it 
was my own case is immaterial except that I wished 
to avoid the suggestion that it was a fancy picture, and 
because a man is more likely to get his details correct 
when speaking of his own work. 

Destructive criticism is rarely useful, therefore while 
opposing one course of action I outlined another one 
from which I would anticipate better results, ‘‘ Senior 
Draughtsman ” will please note that I did not say that 
increased remuneration would follow improved status, 
but that improved status and remuneration would result 
from the course of action I suggested. 

We agree in describing our work as professional, and 

rofessional methods should suit our case better than 

bour methods. “ Efficiency of Organisation” may 
be the only thing recognised by a aed mane employers 
(and unions), but ——s of o isation apart from 
efficiency of the individual wo place us in a similar 
position to profiteers, a class to be endured only when 
resistance is impossible and to be remorselessly crushed 
when = offers. Efficiency of organisation, 
apart from morality, has produced Germany’s t 
situation, Therefore let us attempt efficiency both in 
work and organisation. 
I am, Sir, yours faithfully, 
A. J. Kwient, B.Se.(Lond.), 
66, Elmfield-road, Balham, 8.W., 
December 4, 1917. 
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ELECTRIC BALING PRESSES. 


THE general convenience and adaptability of electric 
driving are admirably illustrated in the design of a 
patent electric baling press, some particulars of which 
have been placed at our disposal by the makers, 
Messrs. Hindle, Son and Co., of Beaver Works, 
Cornbrook-road, Manchester. 

All levers, toggle joints, screws and other complicated 
means of applying pressure have been discarded in 
this press on account of their inefficiency, and in their 
place there is used a simple pulley-block system, with 
steel wire ropes at each corner of the table or platen. 
The tail end of the rope from each corner is wound on 
to’a suitable drum or drums. This permits the full 
power of the press to be exerted at any portion of its 
travel, and by adopting suitable sizes of drums, the 
travel. can be increased indefinitely, which is 
impracticable with any system of levers. 

The outstanding feature, however, in the design 
is that the winding drums are directly actuated from 
the motor by a simple train of cut gear, so that the 
motor only runs, in either direction as required, when 
the press table is actually moving up or down. 

Another noteworthy feature is the use, on direct- 
current circuits, of a plain series-wound motor, which 
provides in a very simple manner a considerable in- 
ctease of speed during the period of light load. The 
motor is specially constructed to meet these conditions 
in the fullest degree, the armature being well banded, 
carefully, balanced, with the shaft running in ball 
bearings. In this way, the increase of speed from 
full load to light load may easily be 500 per cent., 
and even more. 

The illustrations on the present and opposite pages, 
and on page 604, show two forms of press. Figs. 1, 
2 and 3 are views of a press to develop a maximum 
pressure of 50 tons. This press is fitted with an 
8-h.p. series motor, developing its rated load at 
400 r.p.m. and speeding-up to 2,000 r.p.m. on light 
load, or when running down. The rated speed of 
travel at the instant of full load, is 18 in. per minute, 
increasing up to 90 in. per minute on no load. The 
average speed is, of course, much higher than the mean 
between the two extremes, as the resistance of the 
material to compression is very low for the greater 
portion of the travel, and only rises somewhat abruptly 
towards the end of the stroke. Push-button control 
is fitted, with ‘“ Up,” “ Down,” and “ Stop” buttons 
electrically interlocked, the motor stopping auto- 
matically when the table reaches the highest and 
lowest points of travel respectively, and also when the 
full. pressure is attained. These features enable 
female labour to be readily utilised, and are obviously 
very easily combined, owing to the purely electrical 
system of control in which they are inherent. About 
50 bales can be made for one Board of Trade unit. 

As the efficiency of the hoisting mechanism is fairly 
high, provision has to be made against it running 
backwards under load, due to the resilience of the 
material under pressure, after current has been cut off. 
[t is likewise absolutely essential to the success of the 
system that means should be furnished for pulling up 
the motor quickly. Both these requirements are met 
by the adoption of an automatic brake, incorporated 
in the frame of the motor itself, and illustrations of it 
are shown in Figs. 4 to 7, page 601. The circular 
end-plate carrying the ball journal at the commutator 
end of the motor is formed into an annular, ironclad 
magnet (Fig. 6), with magnetising coil C, through the 
centre of which the shaft protrudes. This magnet 
attracts a cast-iron brake disc F, supported on four 
studs B, from the frame of the motor, and faced on 
the opposite side with Ferodo or Baraut brake lining. 
A compression spring A, on each stud, forces the 
brake-dise lining in contact with the revolving pulley 
or brake disc D, which is mounted on a feather key on 
the extreme end of the shaft, and which can be moved 
along the shaft by means of a circular nut E, so that 
the air-gap of the magnet may be adjusted to any 
required degree. 

Although there is no end pressure on the shaft when 
running, immediately the brake is applied, conditions 
are different. Advantage is therefore taken of the 
well-known capacity of the Skefko ball journal to take 
a specified amount of end thrust, the diameters of the 
friction surfaces being so chosen as to keep it within 
reasonable limits. This novel arrangement of auto- 
matic brake is found to work exceedingly well in 
practice, and is one that should be useful for electric 
crane or hoist motors which have to sustain a load, 
and where reversing is the established practice. 

The power required to energise the brake release 
magnet is very moderate, and varies from 100 watts 
for a 4-h.p. motor to 350 watts in the cace of a 30-h.p. 
motor. A view of the component parts of the motor 
and brake is shown in Fig. 5, and of the complete 
motor iti Fig. 4. 

A press recently installed for pressing bleached 
cotton is shown in Figs. 10 to 13, on page 604, and also 








50-TON ELECTRIC BALING PRESS. 


CONSTRUCTED BY MESSRS. HINDLE, SON AND CO., ENGINEERS, MANCHESTER. 
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ELECTRIC BALING PRESSES. 


CONSTRUCTED BY MESSRS. HINDLE, SON AND CO., ENGINEERS, MANCHESTER. 
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Fies. 4 to 7. Detatts or Automatic BRAKE MECHANISM. 
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Fie. 8. Dracram or CuRRENT CONSUMPTION 
In 250-Ton Press. 


in Fig. 9, on this page. It develops a maxmium pressure 
of 250 tons, with a travel of over 13 ft., and is driven 
by two 25 brake horse-power motors. It is installed 
ina four storey building, to the rolled steel floor 
joists of which (Fig. 12) the vertical steel stanchions 
forming the framework, acting as a guide to the table, 
and supporting the winding machinery, are attached. 
Two packing boxes are provided, each capable of 
holding 5 cwt. of the loose material, which is filled in 
from the floor above (Fig. 10). A built-up steel ram 
(Fig. 12) enters the box from the underside, being 

ulled up by means of steel wire ropes, 3} in. circum- 
Fig. 9. Morors anp WinpiInc Drums oF 250-Ton Press. erence, the lifting ratio being 8 to 1. Each rope 
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sh-ave is fitted with two roller bearings, and takes a 
maximum load of between 15 tons and 16 tons. 

Fig. 9, page 601, is a photograph of the machinery 
on the top of the press, from which it will be noted that 
four are provided, each drum wheel being 
driven by a separate pinion, two on each intermediate 
shaft. These intermediate shafts are meny 
driven from each motor, but the motor wheels inter- 
mesh, so as to ensure the same speed of both inter- 
mediate shafts. The motor pinions are of raw hide. 

Fig. 10 is a view on the operating floor. A controller 
of the series parallel tramway type is used to control 


the press, the motors being in parallel for the greater Eng 


portion of the compression, giving the maximum 
speed. Near the end of the travel the controller is 
brought back to the series position, thus reducing the 
maximum demand one-half, which is an advantage 
in this instance owing to the limited capacity of the 
generating plant. Fig. 8, page 601, shows the current 
demand during the compression of a column of cotton, 
14 ft. 6in. high, and measuring 4 ft. 3 in. by 2 ft. 4 in. 
on the base. This column is compressed to 20 in. high 
in 85 seconds, and the diagram shows very clearly the 
demand for current during the various stages of the 
compression, and with the motors connected in series 
and parallel. A specially-calibrated watt-hour meter 
-connected in circuit showed the current consumption 
to be almost precisely $ Board of Trade unit per bale, 
the exact figures during the test being 182 bales for 
92 units. 

This press has been installed for the Cotton Cellulose 
Company, Limited, Whaley Bridge, under the super- 
vision of Mr. Kenworthy, the chief engineer to the 
Bleachers’ Association, Limited. 








ExTENsIoN oF THE ELpinc Harsour.—Owing to the 
proximity of Danzig to =" T¥ - com tively 
speaking, the port of Elbing, with a depth of water of 
= | 13 ft., had lost most of its traffic. Formerly, Elbing 
had a good navigable connection with the Wesel, by 
the river Nogat, which led to a Polish traffic of some 
importance, but this latter river had gradually silted up. 
Matters are now mending ; the Nogat has been dred, 
at a cost.of about 20,000,000 marks, during the years 
1911-17, and the Kroffohl Canal, between Elbing and 
the Nogat, has been widened and deepen In 
addition the railway facilities of the neighbourhood 
have been materially improved. 


RETORTS FOR THE NEw JERSEY ZINC CoMPANY.— 
According to a paper presented in October last to the 
American Institute of Mining Engineers, by Mr. C. P. 
Fiske, chief spelter of the Palmerton works of the 
New Jersey Zinc Company in Pennsylvania, the Palmer- 
ton potteries make use of a St. Louis clay which is not 
““ weathered ’’ in the usual fashion. Chemical analyses 
are rarely performed, as they were found of little help. 
The grog mixed with the clay consists of calcined flint ; 
the use of brickbats from old furnaces has been dis- 
continued, as they required thorough cleaning of slag. 
Following the practice elsewhere they have, at Palmerton, 
since 1916, been trying whether the clay is improved by 
being mixed with chipped petroleum coke ; the improve- 
ment is doubted. The mixed materials pass through 
two pugging mills and, after having been in the rotting 
pit, again through a pugging mill. As regards the 
period of rotting, experiments show that the mixture 
must not be left too long in the pit ; the following 
are given for the tensile strengths of the clay after 
comes t 110 deg. C.: After rotting for 24 hours, 1 week, 
2 weeks, 3 weeks, 4 weeks, the tensile strength in pounds 
per square inch was 67.5, 83, 93, 67,39. Thespelter vessels 
are called retorts, if of circular cross-section, and muffles 
if elliptical. There are two presses of the Dorr type, 
worked by hydraulic pressure at 2,000 Ib. per square 
inch, supplied by two Worthington duplex pumps and 
an accumulator. The dimensions of the die for muffles 
are: Height outside, 11 in.; inside, 9.5 in.; width 
outside, 9 in. ; inside, 7.5in.; length, 61.5in.; and those 
for retorts: diameter outside, 9.5 in. ; inside, 7.625 in. 
length, 61.5 in. Observations as to shrinkage gave the 
following figures (averages of 60 measurements, inside 
dimensions in inches), A referring to the vessel as coming 
from the dry-room, B to the vessel red hot from the kiln, 
C to the same cold from the kiln :— 


A. B. Cc. 
Muffles—length 67.57 57.35 57.23 
» height 8.62 8.59 8.56 
»» width 6.91 6.84 6.84 
Retorts—length 57.56 57.31 57.18 
9 diameter . 7.34 7.24 7.24 


The dimensions of the condensers, which are made of the 
same material as the retorts, the third pugging being 
effected in a special mill, are: Feight, 17 in. ; small end, 
diameter outside, 4} in.; inside, 2} in.; large end, 
diameter, 7} in. and 6in. These dimensions refer to the 
condensers as they leave the machine ; they are all made 
circular, but afterwards turned up or crimped to fit 
the circular or elliptical mouth of the retort or muffle. 
Formerly the condensers were not made of the superior 
St. Louis clay, but the better material gives more satis- 
faction, though it is by no means perfect. The burned 
mixture has a porosity of 6.5 per cent., that is to say, 
that percentage of water is taken up in 12 hours or 
15 hours ; a retort of this porosity will also allow vapours 
and slag to penetrate through the walls. Experiments 
are laborious, however, and innovations costly. Mr. 
Fiske’s paper is published in the October issue of the 
Institute's Bulletin, on pages 1,718 to 1,738. 





THE BRITISH MARINE ENGINEERING 
DESIGN AND CONSTRUCTION COMMITTEE. 


Tue following is a list of the members of the above- 
named committee :— 

Representing the Institution of Naval Architects: 
Mr. A. E. Seaton, consulting engineer (chairman) ; 
Professor W. E. Dalby, M.A., F.R.S8., Dean and Professor 
of Engineering, Imperial College; Mr. H. Barringer, 
consulting engineer; Mr. R. Leslie, superintendent 
= ~~ of the P. and O. Company. 

stitution of Engineers and Shipbuilders in Scotland : 
Mr. James Brown, director of Scotts’ Shipbuilding and 
ineering Company ; Mr. A. Cleghorn, director of the 
Fairfield Shipbuilding and Engineering Com i 
Limited ; Mr. J. 8. Kincaid, director of Messrs. ‘John 
Kincaid and Co., Limited; Mr. W. G. Weir, director of 
Messrs. David Rowan and Co. 

North-East Coast Institution of Engineers and Ship- 
builders: Mr. F. T. Dickinson, chairman of Messrs. 
John Dickinson and Sons, Limited ; Mr. Andrew Laing, 
C.B.E., managing director of the Wallsend Slipway and 
Engineeri mpany, Limited; Mr. D. B. Morison, 
managing irector of Messrs. Richardsons, Westgarth 
and .» Limited; Professor R. L. Weighton, M.A., 
Professor of ineering, Armstrong College. 

Institute of Marine Engineers: Mr. cm P. Fielden, 
superintendent engineer, Atlantic Transport Company ; 
Mr. T. McLellan, superintendent engineer, The Eagle 
Oil Company ; Mr. W. J. Veysey Lang, superintendent 
engineer, Messrs. Watts, Watts and Co., Limited ; 
Mr. A. Walker, superintendent engineer, Messrs. Strick 
and Co., Limited. 

Liverpool Engineering Society: Mr. W. J. Willett 
Bruce, superintendent engineer, White Star Line; 
Mr. Sterry B. Freeman, superintendent engineer, Messrs. 
Alfred Holt and Co. ; Mr. J. Hamilton Gibson, engineer- 
ing m r, Messrs. Cammell, Laird and Co., Limited ; 
Mr. J. B. Wilkie, superintendent engineer, Messrs. Elder, 
Dempster and Co., Limited. 

Board of Trade (Marine Department): Mr. T. Carlton, 
Engineer Surveyor-in-Chief. 

loyd’s Register of British and Foreign Shipping: 
Mr. J. T. Milton, chief engineer surveyor (deputy- 
chairman and hon. treasurer). 

British Corporation for the Survey and Registry of 
Shipping: Mr. W. Rowan Thomson, member of the 
committee. 

Bureau Veritas, International Register of Shipping : 
Mr. John Gravell, chief representative in the United 
Kingdom. 

Barrow District : Mr. J. McKechnie, managing director, 
Messrs. Vickers, Limited. 

Belfast District: Mr. C. E. Allan, director, Messrs. 
Workman, Clark and Co. (corresponding member). 

Steelmakers: Mr. B. Talbot, managing director, 
Cargo Fleet Iron Company; Mr. R. J. Butler, C.B., 
director, Messrs. John Spencer and Co. 

Mr. A. Dansie is the secretary to the committee. 











AMERICAN Munitions Prant.—According to The 
Iron Age, the Liberty Ordnance Company, New York, 
has purchased the plant of the Bridgeport Projectile 
Company, Bridgeport, Conn. The company has re- 
ceived a Government contract for 12,000,000 shells and 
300 naval guns. The plant is one of the finest of the 
newly-built munitions factories in the United States. 
It was erected at the beginning of the war by German 
capitalists to provide war supplies for Germany. Upon 
its completion, in April, 1915, it began work on a 
5,000,000 dols. contract for shrapnel cases, received from 
the German Government. Through Carl Heynan, the 
Kaiser’s representative,- 2,000,000 dols. was advanced 
to the company. Heynan severed his connection with 
the company when Count von Bernstorff was sent back 
to Germany. 





Larce AMERICAN TorPEDO DeEsTROYER PLaNtT.— 
According to The Marine Journal, New York, the new 
plant of the Fore River Shipbuilding Corporation, located 
a few miles south of Boston, will be the greatest destroyer 
plant in the world, and will be ready for work early in 
1918. There will be a large number of small destroyer 
slips and the necessary manufacturing buildings, the 
latter having an aggregate floor space of over 2,000,000 
sq. ft. After the completion of the plant, the programme 
calls for the delivery by the corporation, within two 
years, of at least 46 destroyers. These will cost 
1,500,000 dols. each. In addition to the main plant, 
there will be erected a 2,500,000-dols. turbine plant 
at Buffalo, and a 1,500,000-dol. plant in Providence, 
R.I. The machinery made by these plants will be shipped 
to Fore River for the destroyers. 





Spreciric Heat or Arr at PRESSURES UP TO 300 
ATMOSPHERES.—According to the continued experiments 
conducted by L. Holborn and M. Jakob at the Reichs- 
anstalt, the specific heat at constant pressure of air 
at a pressure of 300 atmospheres and a temperature of 
59.5 deg. C., would be cp = 0.3026. The experiments 
had formerly been pushed up to 200 atmospheres, now 
the formula for the cy expressed in terms of p p? and 
has slightly been modified ; the correction ts only 
the co-efficient of p5. At 200 atmospheres they had found 
Cp = 0.2925, whilst the value of Joule and Thomson 
was 0.3150, that of Vogel (1911) 0.2853, and that ef 


Noell (1913) 0.2893 ; Lussana’s value for 150 atmospheres 
(1899) was 0.4198—considerably higher than the 
others. The method of Holborn Jacob is to pass a 


current of air of known weight at constant 
pressure through a calorimeter, in which it is heated by 
a known number of heat units (applied electrically) per 
hour. The method involves the use of a compressor and 
a throttle valve. 


_| Gulf 





NOTES FROM THE NORTH. 
Griascow, Wednesday. 

Scotch Steel Trade.—The only drawback to perfect 
harmony in the steel trade at the moment is the hesitancy 
regarding the fixing of the new rates for manufactured 
and semi-manufactured material—from the makers’ 
point of view it is disappointing not to be in a ition 
to accept orders at a definite price, while to the con- 
sumers it is equally unsatisfactory not to be able to 
place their orders. Notwithstanding this, however, 
the outputs are enormous, the demand for shipbuilding 
plates and sections, and for shell bar steel showing no 
diminution whatever. In fact, every kind of material 
required for war purposes is in as urgent demand as 
ever, but, under existing circumstances, practically no 
new business can be contemplated. Some small lots 
being ship to the order of the French Government 
represent the entire export at the moment, and for these 
prices are firm ; while, of course, the home rates remain 
unchanged. 


Malleable Iron Trade.—Malleable iron makers continue 
to be as busy as it is possible for them to be, mainly, 
of course, on work of national importance, and meantime 
nothing else really matters. Export is strictly limited, 
there being no relaxation of the stringent regulations 
laid down some time ago. “Crown” bars are selling 
readily at about 16l. per ton, while even higher prices 
are paid for special qualities of a better grade. 


Scotch Pig-Iron Trade—The demand for pig-iron 
of all grades, and notably hematite, is intense. Every 
ton produced is rapidly absorbed by consumers engaged 
on Government contracts. The scarcity of foundry 
iron, occasioned by so many of the furnaces having been 
turned on to basic, is giving rise to some anxiety, 
especially as it is almost impossible meantime to obtain 
any of No. 3 grade. Still the expected pronouncement 
regarding the prospective advance in home prices has 
not been made, although in some instances prices for 
export have gone up by leaps and bounds—10s. to 
15s. per ton during the past two weeks or so—and the 
limit has not yet been reached. Makers feel that they 
must be recouped in some measure for the added cost 
of production. 





Tue Bona Istanp Licut.—In order to save time and 
money in supplying gas to the light atop Bona Island, 
of Panama, says The Panama Canal Record, a 
shelter for cylinders has been erected at a point about 
30 ft. above high water, and a connecting gas pipe laid 
to the light. Eighteen cylinders, each containing 160 
cub. ft. of gas, are connected in series, giving a total 
initial supply of 2,880 cub. feet, enough to supply the 
light for 650 days. The gas goes through 2,000 ft. of 
pipe with a j-in. hole at a pressure of 250 Ib. to the 
square inch, and is furnished to the light through a 
reducing valve. This does away with the necessity of 
carrying cylinders to and from the top of the island, 
which is 685 ft. above the sea and reached by a precipi- 
tous trail. 





Tue Larcest Etectric Steet FurNAce.—According 
to The Iron Age, New York, the largest electric steel 
furnace operating in the world is a 20-ton Héroult 
furnace from which as much as 27 to 30 tons has been 
tapped. The furnace is at the Duquesne plant of the 
Carnegie Steel Company. It began working in 
November, 1916. It requires 175 kw.-hrs. per ton of 
steel, and operates basic or hot metal. There are three 
electrodes of 12 in. graphite and the electrode consump- 
tion is now from 3 Ibs. to 4 lbs. per ton of steel. The 
current is three-phase, received at 6,600 volts, and is 
transferred to 100 volts at the furnace. Six heats are 
made per day of 24 hours, and each heat averages about 
2} hours. The steel produced by the furnace is used 

rincipally for small gun forgings required by the United 
Btates Government, also for ball races, steel balls, &c. 





Buiast-FurNacE Siac ror ConcreTE.—The July and 
August issues of Stahl und Hisen contain a series of 
articles by Professor H. Burchartz and O. Bauer on “ The 
Utilisation of Blast-furnace Slag for Concrete.” Their 
investigation was instigated by the associations of iron- 
masters and of cement and concrete makers, and the 
paper, which is largely tabular and illustrated by many 
plates of photographs, deals with mechanical, physical, 
chemical and microscopical tests and analyses. Some 
of the slags had been collected from waste heaps since 
1911. On the whole, the slags kept well or developed 
only cracks, weathering like rocks. Some slags, however, 
crumbled, and the disappointing outcome of the research 
is that the chemical end microscopical examinations did 
not give any clue as to the stability of the slag, though 
some furnacemen seemed to be able to predict the 
behaviour of the slags with fair certainty. It was a 

uestion of physical volume changes rather than of 
chemical changes ; the presence of gypsum and of much 
lime seemed, however, to favour crumbling. The slags 
varied very much in composition, but very rarely con- 
tained more than 1 per cent. of iron. The various 
concrete mixtures tried cx i of t, gravel and 
sand, and sl of several sizes, passed through 
sieves with holes of 7 mm., 25 mm. and 40 mm. Many 
of these mixtures, even ng! wep a ns 
slag, gave a strong concrete, also standing sea water as 
well = rdinary t The special tests of ferro- 
eoncretes were also satisfactory ; the iron did not appear 
more liable to rusting in slag concrete than in ordinary 
concrete. The slag samples were exposed to the 
atmosphere for three and four years, and the concrete 
kept under observation for similar periods. To some 
of the concretes natural rock, grauwacke and basalt 
were added. 


Peres 








Dec. 7, 1917.] 


ENGINEERING. 


603 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Friday. 

South Yorkshire Coal Trade.—The difficulty in getting 
full supplies is not peculiar to one section of the trade, 
and on all hands there are complaints about arrears. 
It is true that the house coal position has improved 
during the past week or so, and the tonnage arriving is 
much greater than has been the case for some time, 
but even here the outlook is none too good, for the 
output of the pits has not been increased in anything 
like the degree anticipated, and which will be necessary 
if we are to have smooth working and all arrears cleared 
off the merchants’ books in something approaching 
reasonable time. The manufacturing side is still tight, 
for the arrivals are only sufficient for daily running 
at the large works, and collieries report that they have 
nothing to offer outside their very extensive contract 
liabilities. It is almost impossible to buy even a small 
quantity of best steam hards on the open market, and 
in cobbles, nuts and slacks the same scarcity prevails. 
Gas companies are receiving fairly good tonnage on 
account of contracts, but little of this class of fuel is 
passing for export. Admiralty and Allies require- 
ments absorb a heavy supply of the best steam sorts. 
Quotations :—Best branch handpicked, .23s. to 24s. ; 
Barnsley best Silkstone, 23s. to 23s. 6d.; Derbyshire 
best brights, 21s. to 22s. ; Derbyshire house coal, 18s. 6d. 
to 19s. 6d.; best large nuts, 18s. 6d. to 19s. 6d. ; small 
nuts, 17s. 6d. to 18s. 6d.; Yorkshire hards, 18s. 6d. to 
19s. 6d.; Derbyshire hards, 17s. 9d. to 18s. 9d.; best 
slacks, 148. 6d. to 15s. ; seconds, 13s. to 13s. 6d.; and 
smalls, 9s. to 10s., per ton at the pit. 


Iron and Steel.—One of the most yo en topics 
at the present time in this area is that of the projected 
rivalry in the Tyneside district in the matter of steels 
of the fine alloy character, particularly those which are 
so easily made by the new electric method of melting. 
It is considered in quarters which are usually well- 
informed that the Tyne firms are likely to make a bold 
bid for this special trade, and they have facilities in 
the shape of cheap current and many electric installa- 
tions which give them undoubted advantages. There 
is no doubt that the Sheffield firms realise the peril, 
and are taking such measures as war time will allow 
to preserve their connections. The question of the 
price of electric current in Sheffield has for some time 
given rise to serious doubts in the minds of the leading 
steel masters, and has provoked Alderman Hobson to 
warn the City Council that unless they are prepared to 
take some active line in the matter they may do the city 
an irreparable injury and cause the loss of important 
undertakings. It is taken as a good sign that local 
opinion, manufacturing as well as civic, has been aroused 
to the true nature of the existing state of affairs. It is 
not without interest to note here that the furnace 
capacity is being extended. At their new Penistone 
works, Messrs. Cammell, Laird and Co. have six 60-ton 
open-hearth furnaces in the course of erection. Messrs. 
Thomas Firths’ are also extending their furnaces, and 
other firms with similar projects are Messrs. Jonas and 
Colver, Kayser Ellison and Co., and Samuel Fox and 
Co., Stocksbridge. We learn that the output of open- 
hearth steel continues to expand and is now much 
greater than what was the case a year ago. Judging by 
the specifications, however, the need is far greater, and 
the utmost efforts are required to supply the full demand. 
The call for raw materials is extending in proportion, 
and dealers are able to sell all they can place on the 
market at the limit price and with the necessary condi- 
tions in running contracts to cover themselves against 
any increase in the tariff which the Government may 
allow. In the latter connection the makers are hoping 
for an early announcement, for the present uncertainty 
is causing a good deal of unsettlement. Basic iron is 
plentiful, but foundry and forge sorts keep on the short 
side. Swedish material is dearer, and consumers are 
experimenting with substitutes, and in some cases they 
find these answering remarkably well. Activity prevails 
both in the heavy and light foundries, whilst all the 
engineering shops are working at top pressure. Tram- 
way work has come to hand for certain municipalities, 
manganese crossings being in big request. The file, 
makers and other lighter trades are busy arranging the 
Admiralty contracts. It is stated that something like 
40,000 dozen files of all sizes will be required, as well as 
2,000 nippers and some thousands of knives. The 
overseas trade keeps at steady level. The latest orders 
are for saws, springs, tools, files, garden and sheep 
shears, hammers, axes, vices, cutlery, plate and steel. 








Peat CHARCOAL.—A new use for peat in Denmark 
eaused by the war, is for the production of smith’s coal; 
this only means a revival of a method used in bygone 
days, when smith’s coal was difficult to obtain, as it is 
now, and it seems to work satisfactorily. The process 
of preparation is exceedingly simple, something like 
charcoal burning, except that for peat the kiln is a conical 
hole in the earth capable of receiving some 15,000 = 
pieces. The peat is stacked round a pole, which is 
extracted when the stacking is completed, leaving a 
central chimney. Some burning peat is thrown down 
the chimney, which then again is filled with peat. The 
process of the coking or charring must be carefully 
watched, and the kiln must be left untouched some three 
weeks after the charring is finished. The heating value 
of the peat coal, when properly handled, is about 10,800 
British thermal units, but the weight is reduced to about 
one-third of that of the peat onan tting the heating 
value of the latter at 6,300 British thermal units, it will 
be seen that about two-fifths of its heating capacity has 
been lost, but then a much more concentrated product 
has been obtained which has proved exceedingly service- 
able under the present exceptional circumstances. 





NOTES: FROM CLEVELAND AND THE 
NORTHERN COUNTIES 
MIDDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Interest centres this week 
on the advance in pig-iron quotations. Though as yet 
formal official announcement has not been made it is 
authoritatively understood that home maximum prices 
of Cleveland pig-iron have been advanced by 2s, 6d. 
and export quotations by 14s. Thus for home con- 
sumption the price of No. 3 Cleveland pig, No. 4 foundry 
and No. 4 forge become 95s8., and No.:1 rises.to 99s. ; 
whilst for shipment to the Allies, No. 3 becomes 116s. 6d., 
No. 4 foundry 115s. 6d. and No. 4 forge, 114s. 6d. . These 
advances are retrospective .to September 17. The 
advance in the home price, it is stated, has been made 
in consequence of the normal increase in cost of pro- 
duction as distinguished from any other advance 
necessitated by recent increase in price of fuel. The 
latter, is a separate matter for adjustment between the 
Government and the pig-iron producers. December 
allocations of Cleveland pig-iron to home buyers are 
on a very heavy scale, and hope is entertained that they 
will be satisfactorily carried through, notwithstanding 
the threatened hampering of distribution by shortage 
of trucks. At the same time the transference of Cleve- 
land furnaces on to steel-making iron is restricting output 
of Cleveland foundry kinds, and condition in the near 
future may be rather more stringent than hitherto. 


Hematite Iron.—In the East Coast hematite depart- 
ment the situation is still stringent, though relief is 
gradually being felt by the increase of production of 
basic iron. Adequate deliveries are going forward 
steadily to home customers, and these are facilitated by 
shortage of tonnage for export. For home use the 
price of Nos. 1, 2 and 3 remains at 122s. 6d., it being 
understood that the adjustments required in consequence 
of higher cost of production will be arranged between the 
Ministry of Munitions and the makers. For export to 
the Allies mixed Nos. are advanced as from September 17, 
from 141s. to 147s. 6d. 


Coke.—Demand for coke for local consumption keeps 
heavy, and as supply is quite plentiful there is a rather 
active market. Average blastfurnace qualities are 33s. 
at the ovens, and low phosphorus sorts 35s. 6d. at the 
ovens. 


Manufactured Iron and Steel.—Capacity of the manu- 
factured iron and steel works continues to be tested by 
the demands of the Government and the shipyards, 
with the result that little effort is made to put through 
ordinary commercial transactions. No statement is yet 
to hand concerning the anticipated rearrangement of 
prices. To home customers the following are among 
the principal market quotations :—Common iron bars, 
131. 15s. ; t bars, 141. 2s. 6d. ; best best bars, 141. 10s. ; 
iron ship plates, 15/. 10s.; iron ship angles, 131. 15s. ; 
iron ship rivets, 197. 10s.; packing iron and steel 
(parallel), 137. 10s.; packing iron and steel (tapered), 
151. 15s. ; steel bars (no test), 141. 10s. ; steel ship plates, 
1ll. 10s.; steel ship angles, 11/. 2s. 6d.; steel boiler 
plates, 127. 10s. ; steel joists, 111. 2s. 6d.; steel strip, 
15l. 108. ; and heavy sections of steel rails, 101. 17s. 6d. 

Shipments of Iron and Steel.—Shipments of pig-iron 
from the port of Middlesbrough during November 
showed further decrease. October clearances amounted 
to 29,412 tons, a decrease of 15,972 tons on the despatches 
of the previous month, and the November figure fell to 
23,638 tons. There was also considerable decrease in 
the shipments of manufactured iron and steel. In 
October the loadings reached 31,365 tons—an increase 
of 24,380 tons on the September figure—but November 
clearances were returned at only 16,308 tons—a decrease 
of 15,057 tons. The aggregate shipments of pig-iron, 
manufactured iron and steel for November were $9,946 
tons, as compared with 60,777 tons for the previous 
month—a decrease of 20,831 tons. 


Dorman, Long and Co., Limited.—In a circular givin 
notice of the ordinary meeting of shareholders to be held 
at Middlesbrough on the 17th inst., Messrs. Dorman, 
Long and Co. intimate that owing to the company being 
a controlled establishment and to unsettled questions 
arising out of the Finance and Munitions Acts the report 
of the directors and the statement of accounts cannot be 
completed for presentation at the above meeting. The 
directors therefore propose, with the consent of the 
meeting, to transact thereat only such business as the 
election of directors and auditors and the payment of a 
dividend; and to adjourn the meeting for the pre- 
sentation of the report and accounts to a convenient 
date to be fixed later by the board. Following the 
course pursued last year, the directors, being satisfied 
that the profits of the company’s financial year ended 
September 30 last will compare favourably with the 
previous year, and will admit of the payment of a final 
dividend for that year of 4 per cent. free of income tax 
(making with the interim dividend of 4 per cent. already 
paid, the dividend of 8 per cent.), have decided to 
recommend to the meeting the payment of such dividend 
on December 28 to shareholders registered in the com- 
y’s books on December 5, 1917, and to submit a 
onal confirmation at the adjourned meeting. The 
company has an unissued share capital of 240,406 shares 
of 1l. each, and subject to the consent of the Treasury, 
for which application has been made, the directors 
consider it would be in the interest of the company, 
and for the benefit of the shareholders, that this unissued, 
share capital should now be issued, and that for this 
purpose a sum of 240,4061., part of the company’s 
general reserve fund representing undivided fit 


would enable the directors to make a distribution 
among the shareholders of one fully-paid ordinary share 
in respect of each five and a quarter (approximate) 
shares held. As the fractional hesee--dies 
directors recommend that they should be authorised to 
sell such shares in the market at the best price obtainable, 
and that the proceeds of the sale should be distributed 
among the holders of fractional shares rateably to the 
extent of their holdings of such fractions. The directors 
are advised that to give legal effect to the scheme it is 
necessary to make certain additions to the Articles of 
Association of the company. An extraordinary general 

‘ting is proposed to be held immediately after the 
annual general meeting, to pass a ial resolution for 
the alteration of the articles, which will require con- 
firmation at a subsequent meeting to be convened. 
At this subsequent meeting an ordinary resolution will be 
passed (assuming the consent of the Treasury is obtained) 
> on the proposed capitalisation and distribution 
of shares. 








NOTES FROM THE SOUTH-WEST. 
Carpirr, Wednesday. 

The Local Markets.—Many pits have again been idle, 
and it is doubtful whether on a whole the outputs this 
week will exceed 60 per cent. of a normal week’s pro- 
duction. Prices of pitwood are stationary up to 75s. 
The Controller of: Coal Mines is pressing for a report 
from the Commission of Inquiry into the question of slack 
time, and the committee are meeting at Cardiff this week 
to consider the question of making interim recom- 
mendations. It is regarded as a great pity that the 
Controller has not accepted the s tion made to him 
by Mr. Gibson and Mr. Richards that he should allow 
the inquiry to be conducted by a Joint Committee of 
representatives of owners and workmen, for such a 
committee would have carried with it that measure of 
collective responsibility which, we believe, will be 
indispensable to the adoption of any drastic measures 
to deal with the tonnage difficulty. 


Newport.—Business has again been practically at a 
standstill in Newport coals. It was reported to-day 
that the Monmouthshire colliery salesmen are acting 
collectively with the view of arranging a scheme to meet 
the conditions recently laid down . the Admiralty 
representatives at Cardiff, but no coals may be shipped 
for bunker purposes with a higher volatile percentage 
than 22 per cent., and that they have already com- 
munica their views to the proper quarters. Mean- 
while, work is very irregular in the Jastern and Western 
Valleys, and during the past few days colliery difficulties 
have been increased by the threat of a shortage in the 
supply of pitwood. 


Miners’ War Wage and Prices.—At the meeting of the 
Mining Association of Great Britain, held in ndon, 
the South Wales coal-owners put forward a proposition 


that the Controller of Coal Mines should himself take the 
extra 2s. 6d. per ton in the price of coals other than those 
to France and Italy (which are excluded) and pay the 
recent war wage of ls. 6d. per day to the workmen out 
of the fund so placed at his disposal. The grievance of 
South Wales is that the increased 2s. 6d. applies most 
unequally under existing conditions of trade. The other 
coalfields of the country depend mainly on the home 
market, and as the inland demand is steadily "oe 
such coalfields are virtually secured an extra 2s. 
on every ton of coal produced, and it has been estimated 
that this increase in price leaves those owners with a 
small balance after meeting the increase in the wage 
bill due to the recent advance. In South Wales, how- 
ever, output depends mainly on tonnage, and, therefore, 
on export. Welsh collieries are suffering from the 
double disadvantage of (1) a Gagnon: in the supply of 
= ing, and (2) the exclusion of coals ship to France 
an Ttaly from the Order of the Coal Controller increasing 
the price by 2s. 6d. per ton. The effect of these dis- 
advantages is to reduce considerably the value of the 
increased price as far as collieries in South Wales are 
concerned, and the Welsh coalowners considered the 
more equitable course would be for the Controller to 
meet the whole of the last increase in wages out of the 
sum yielded by the extra 2s. 6d. per ton. Such a pro- 
posal would obviously have involved a tranfser of a 
Ss of the extra w cost in South Wales to the 
nglish and Scotch coalfields. The proposal was not 
accepted by the association, but it is understood that 
the South Wales Coalowners’ Association intend bringing 
the matter to the notice of the Coal Controller. 





TrnpLate Workers’ Waces.—After prolonged 
negotiations the Joint Committee of Employers’ and 
Workmen’s Representatives, at Swansea, have arrived 
at an agreement on the bso em of the South Wales 
tinplate workers’ bonus. e following are the proposals 
agreed upon for sanction by the Ministry of Munitions :— 
On earnings up to 20s. a week, 52 per cent. ; on earnings 
from 20s. to 60s. a week, 65 per cent. ; on earnings over 
60s. a week, 50 per cent. 





An INTERESTING TRANSMISSION CABLE.—For the trans- 
mission of electric energy from the Trollhittan power 
station to Lysekil, on the west coast of Sweden, a cable 
has just been laid across the Gullmar Firth. The cable 
is intended for transmission of energy at 20,000 volte, 
and it is stated that it is the first time a cable of such 
a weight (17 kg. per metre = 37 lb. per yard) and of such 
a di i (di ter 74 mm. = 2.9 in.) has been 








should be capitalised and appropriated for distribution 
amongst the shareholders as capital and applied in 
payment up in full of the 240,406 ordi for 
distribution among the ordinary shareholders. 





This! 


manufactured in one length; it is 1,104 m. (3,622 ft.) 
long and has been lowered to a depth of 120 m. (394 ft.), 
which, it is claimed, is the greatest di which a high- 
voltage transmission cable so far has nm lowered, 
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250-TON BALING PRESS FOR THE COTTON CELLULOSE CO., WHALEY BRIDGE. 
CONSTRUCTED BY MESSRS. HINDLE, SON AND CO., ENGINEERS, MANCHESTER. 
(For Description, see Page 600.) 





Fig. 10. 
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7R;/ROLLER LIFT BRIDGE; GREAT CENTRAL RAILWAY. 


ARROL AND CO., LIMITED, GLASGOW, CONTRACTORS. 
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NOTICES OF MEETINGS. 


THE JUNIOR INSTITUTION OF oF ENGINEERS. —Friday, December 7, 
at 8 p.m., at 39, Victoria Street, S.W. 1. 1 a 
“ Maintenance of Engineering Plant,” by J.G. Moon 


THE STAFFORDSHIRE [RON AND STEEL InsTITUTE.—Saturday, 
December 8, at 6.30 p.m., at the Technical School, Suffolk Street, 
Birmingham. A paper on ‘‘Grey Cast lron” will be read by 
Mr. J. KE. Hurst, of the Napier Motor Company, Acton, London, 
This meeting has been arranged as a joint meeting with the 
7 ham Branch of the British Foundrymen’s Association. 

InING INSTITUTE OF SCOTLAND.— Saturday, December 8, 
ate, a m., in the Royal ne College, George Street, Glas- 
=. Mr. George Gibb ron “ A Fresh Aspect of Intensive 

ining in Thin Beame”' wil be discussed. A discussion will be 
initiated (should time permit) by Mr. David M. Mowat on 
“ Capital Charges Contrasted with Current Expenses.” 

THE NoRTH OF ENGLAND INSTITUTE OF MINING AND MECHANI- 
CAL ENGINEERS.—Saturday, December 8, at 2 P. .m., in the Wood 
Memorial Hall, Newcastle-upon-Tyne. The fol owing papers will 
be open for discussion :—‘ Little Namaqualand a ts Possibili- 
ties as a Further Copper- oe Country,” by Mr. F. W. 
Jenkins. ‘“*A Fresh Aspect of Intensive Minin Thin Seams, ” by 
Mr. George Gibb. ‘The Flow of Water in 
Mark Halliday, B.Sc. The following 
taken as read :—Notes on the Uniflow 
G. G. T. Poole. 
Judith Merivale. 

THE Surveyors’ InstiruTion.—Monday, December 10, at 


| el by Mr. 
— will be read or 

team Engine,” by Mr. 
“Memoir of John Herman Merivale, by Miss 


5 p.m. A paper entitled ‘ Agricultural Executive Committees 
— their Work” will be read by Mr. Harold W. Raffety, O.B.E., 
ellow. 


THe Royat Socrery or ArTs.—Monday, December 10, at 
4.30 p.m. Cee Lecture.—“ Progress in the Metallurgy of 
ween ” by Mr. H.C. H. Carpenter, M.A., Ph.D., Mem.Inst. 

A.R.S.M., Professor of Metallur, wey: imperial College of 
Science and Technology (Lecture 11). Wednesday, December 12, 
at 4.30 p.m. “Technical Training for Disablad Soldiers and 
Sailors,” by Lord Charnwood. Surgeon-General Sir Alfred 
Keogh, G.C.B., M.D., F.R.C.P., Director-General of Medical 
Services will preside. Thursday, December 13, at 4.30 p.m. 
Indian Section.—“‘ The Trade of India with Russia, France and 
Italy,” by Mr. D. T. Chadwick, I.C.S., Indian Trade Commis- 
sioner. The Right Hon. Lord Islin von, G.C.M.G., D.S8.0., 
Under-Secretary of State for India, will preside. 

THE INSTITUTION OF ELECTRICAL ENGINEERS: SCOTTISH LocaL 
SecTion.—Tuesday, December 11, at 7.30 p.m., at the Rooms, 
—*Gas-Firing Boilers,” by 
Mr. T. M. Hunter, M.A., B.Sc. 

THe Faraday Sociery.—Wednesd y, D b 12, at 
7.50 p.m., in the rooms of the Chemica! Society, Burlington 
House, Piccadilly, London, W. Annual — meeting followed 
by ordinary meeting at 8 p.m. The following papers appearing 
in the November issue of Transactions will be discussed :— 
sag ne onthe F System of Recording | Rate of Chemical Reaction,” 





by ° McBain, Ph.D. “The Effect of a a 
hloride on the N itrogen-H I Carbon Equilibrium,” by 
Ludiam. ‘The Influence o 


Carbon Monoxide on the Velocity 
a ae enation,” by Mr. E. B. Maxted, Ph.D., D.Sc. 
“The Viscosity of last-Furnace Slag and its Relation to Iron 
Metallurgy: a New Method of Measuring Slag Viscosity at High 
Temperatures,” by Mr. Alexander L. Feil The following 
papers will be read :—‘*A Study of the Refractivities of Satu- 
rated and Unsaturated Compounds” (Parts I and II), by Mr. 
Gervaise Le Bas. ‘The Thermal ean mag 7 of Sulphuric Acid 
and Olenm,” by Mr. Alfred W. Porter. sc., F.R.S. ** Iso- 
Piestic Solutions,” by Mr. W. R. Boustield,, K.C., F.R.S. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE. "_— Wednesday, 
December 12, at ae at St. Bride’s Institute, Bride Lane, 
Fleet Street, B.C. pos will be read by Mr. A. W. Wyatt 
Member) on “‘ Some Phases of Modern Industrialism. Mr. W. H. 

th, F.G.S., M.Am.Soc.C.E., in the chair. « 

THE INSTITUTION OF ELECTRICAL ENGINEERS. —Thursday, 
December 13, at 6 p.m., at the Institution of Civil Engineers, 
Great George Street, Westminster, 8.W. Discussion on ‘* The 
Metric System.” Introductory papers by Mr. L. B. Atkinson 
and Mr. A. J. Stubbs, Members. 

THE OPTICAL SocrETY. —Thursday, December 13, at 8 p.m., in 
the Physics Lecture Theatre of thet Imperial College of Science 


and eae Kensington. The follo ont communications 
will be submitted for consideration :—* a Standard 
Optical Notation and $i Convention,” Mr. James 


French, B:Se. ‘ Optical Nomenclature and 85 eabeliom,” by Mr. 
T. Smith, B.A. r. H. 8. Ryland will exhibit a Galilean bino- 
cular designed for increasing the field of view. 

THE INSTITUTION OF ECHANICAL ENGINEERS. — Friday, 
December 14, at 6 p.m., at the Institution of Civil Hnginees, 


Great Geor, e Street, Westminster. Paper: ‘ The Use of Soap 

Films in Solving Torsion Problems,” by Mr. A. A. Griffith, 

—_ of 8. Farnborough, and Mr. G. I. Taylor, M.A., of 
nmdon 


THE ASSOCIATION OF ENGINEERING AND SHIPBUILDING 
DRAUGHTSMEN: NEWCASTLE BRANCH; TECHNICAL SECTION.— 
Friday, December 14, at 7.30 p.m., at Connaught Hall, New- 
my -Tyne. A paper will be read by Mr. J. Gray on “‘ Boiler 

esign 

THE ASSOCIATION OF MINING ELECTRICAL ASssOCcIATION.— 
Saturday, December 15, at 3 p.m. Visit of the Members of the 
West of Scotland Branch to the works of Messrs. Mavor and 
Coulson, 47, Broad Street, Bridgeton, Glasgow. 


NOTICE. 


Owing to the recent Government restrictions, 
and to the enormous increase in the price of 
paper occasioned thereby, the Proprietors of 
“ENGINEERING” are te advance the 
percopy. This 
the issue of 
Friday, March 16. The change will not apply to 
unexpired subscriptions. 
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THE AERO-ENGINE SITUATION. 
TueE recent changes at the Air Board, coupled 


= with the delay in the long-promised great aerial 


offensive, are causing much speculation as to 
whether all is well with the aircraft industry. 
That the output of machines is increasing we readily 





believe, in fact, we have Lord Cowdray’s recent 
assurance that it was multiplied several times 
during his tenure of office, but whether we are 
maintaining the programme of construction which 
was laid down as necessary for our requirements 
is not by any means so certain. 

It is not in the public interest to discuss this 
programme, either in respect of its magnitude or its 
fulfilment. We know that it was a large one, 
although within the limits of our manufacturing 
resources if properly directed. We know, further, 
that however much it might be exceeded we should 
never have more aircraft than could be put to 
profitable use. Hence we are justified in demanding 
that it should be carried out with the utmost energy, 
and we look to the new Air Minister to ensure that 
in future our manufacturing resources are utilised to 
the fullest efficiency and that we turn out as many 
machines as the means at our disposal permit. 

It is apparently certain that the output of planes 
can easily keep pace with any increase in the engine 
output, and the question of an increased aircraft 
production, therefore, turns upon that of speeding 
up the manufacture of engines. Now the question 
of rapid engine manufacture depends upon four 
main factors, namely a practical standardised 
manufacturing design, an adequate supply of the 
necessary special steels and other materials of 
construction, a sufficiency of labour and suitable 
machine tools. The last three items are all subject 
to limitations under present conditions, but the 
demands made upon our resources of material, 
labour and machinery are very largely determined 
by the policy pursued with regard to the engines 
to be manufactured. 

The policy of the Air Board, up to the present, 
has been to encourage manufacturers in the evolu- 
tion of new and promising designs, with a view 
to the development of engines which shall have a 
marked superiority over those of our enemies. 
This policy has borne good fruit, and we now 
possess such engines. By continuing along the 
same lines we might, no doubt, devise even better 
engines, but the time has certainly come when it is 
advisable to turn our attention to increase of output 
rather than to the pursuit of ideals of limitless 
perfection. 

The first duty of the new Air Ministry should be 
to call a halt to the multiplication of designs of 
aero-engines, and to concentrate on the production 
of a limited number of standard types. Progress 
might be maintained by encouraging promising 
experimental work in one or two factories devised 
for this purpose. Under present circumstances manu- 
facturers should be confined to the reproduction 
of standard models and should not be permitted to 
vary them any more than the sheil-maker is allowed 
to evolve designs of shell according to his own ideas. 
The present types of aero-engines which we believe 
are to be counted by dozens, should be reduced 
to four or five only, each to be the standard type 
for some particular duty. These four or five 
standard models might be selected without altera- 
tion from our present range of types, but it would 
be better if they were carefully considered in detail 
by a board of competent designers, before being 
finally adopted, with a view to the elimination of 
their peculiar defects, and to ensure the greatest 
possible interchangeability among their details. 

Nobody but a practical engineer can realise the 
amount of time, money and skilled labour uselessly 
expended at the present time in making jigs, gauges 
and special tools for the production of engines which 
have no justification for their existence. The collec- 
tion of captured engines shows how far the Germans 
have travelled along the road of commonsense 
in the matter of standardisation, and our American 
allies, past masters in the art of rapid commercial 
production, have taken the proper course from the 
outset by pooling their experience and settling down 
to the multiplication of engines rather than types. 
That the American fleet, when it arrives, may be 
composed of machines which in some respects are 
inferior to our most advanced types, is quite 
conceivable, since these latter are always in the 
throes of evolution. But what our Air Board 
does not recognise is that it is better to have a vast 
fleet of excellent machines, rather than a very much 
smaller number for which certain features of super- 
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excellence may be claimed. Providence, as usual, 
will be found on the side ef the big battalions. 
The present situation in Great Britain woud never 
have arisen if we had had an intelligent and effective 
control of the Air Service from the beginning, 
and the Icnger it is permitted to endure the worse 
it must become. A small committee of independent 
manufacturing engineers with powers to act rather 
than talk, could render a good service to the Air 
Minister. 

The subsidiary questions of the available supply 
of materials, labour and machine tools would all be 
rendered less acute, even if not negligible, by the 
restriction of engine manufacture to a few 
standardised types. The materials to be provided 
would be of less varicty and more steady demand 
so that their supply would be easier. The specialised 
labour to be trained would be of a type in demand 
by all the factories, and vastly less skilled labour 
would be absorbed in the making of jigs and gauges. 
The machine-tool problem would be simpler because 
types wouid be reduced and special tocls would be 
reduced to a minimum, for in standardising the 
engines consideration would naturally be given to 
patterns which could be manufactured without 
special tools. 

As part of the standardising process, we may 
mention a principle which ought to have been 
adopted long ago by the Government, namely, the 
standardising of manufacturing methods. It would 
have saved the country untold time and money in 
the provision of munitions of war, and in no manu- 
facturing industry is it more urgent to-day than in 
the production of air-craft. _In the past it has been 
very obvious that the Air Board has not had at its 
disposal men qualified to advise it on the methods 
of quantity production, and we are not at all sure 
that the point is fully appreciated to-day. It lies at 
the very root of our national safety, since numbers 
of machines are as essential to our fleets and armies 
as numbers of men are necessary in the field. 

The principles of quantity production and the 
standardising of manufacturing processes could, and 
must, be applied without delay to all such types of 
engines as deserve to be manufactured at all. That 
they are understood by some of the technical officials 
at Whitehall is evident from the catalogue of the 
exhibition of Women’s Work prepared by the 
Labour Supply Department. We have already 
commented cn this publication (see ENGINEERING, 
July 13, 1917), but may repeat that its main 
feature consists in the tabulation of every single 
machining operation involved in the manufacture 
of some of the most complex details of munitions. 
The types of machine on which the various opera- 
tions are performed are stated, the time of each 
machining operation is given, and frequently notes 
of practical value are added. We commend this 
publication to the attention of the Air Minister 
as a guide to the first step in quantity production. 
In it we notice many of the important parts of 
aero-engines minutely subdivided in so far as 
manufacturing operations are concerned, showing 
not only how a part should be manufactured, but 
what machines are required and what output might 
be expected. 

A continuation of such work, compiled from 
personal observations of the best existing practice 
hy really practical engineers would give an immense 
stimulus to production by standardising practice 
along the best lines. And not only would it do this, 
but it would save much useless time and labour 
on the part of firms undertaking aero-engine manu- 
facture, by initiating them at once into the details 
of the best current practice. The Air Ministry, on 
its part, could determine with accuracy the output 
which any given works is capable of, and would 
know what type and quantity of additional 
machinery should be provided for a given increase 
in output. The compilation of the necessary data 
on the lines indicated would further enable the 
supply of skilled labour to be equally and efficiently 
utilised for, with proper tabulation of operations, it 
would be easy to lay down the proportion of skilled, 
semi-skilled, unskilled and female labour required 
for a given output. 

We do not hold the view that standardisation of 
type of engines and methods of production is a 
matter which concerns nobody but the new Air 





Minister and his staff. Air supremacy is essential 
for winning the war and vital to the British Empire. 
If we lose command of the air we at the same time 
lose command of the sea. The country, therefore, 
looks to the Prime Minister and the War Cabinet to 
see that all the departments concerned co-operate in 
producing the machines we require for defence and 
offence. We have the necessary labour, material 
and machinery for the purpose, if properly and 
efficiently directed, and there is no excuse for 
further delay in the establishment of such factories 
as will ensure us the output necessary to meet our 
needs. 








HEAT ENGINES. 

THE fifth Thomas Hawksley lecture was delivered 
by Captain Riall Sankey on the 30th ult., before 
the Institution of Mechanical Bngineers under 
pathetic circumstances. As reported in our last 
issue, Mr. Charles Hawksley, who inaugurated these 
lectures in memory of his father, died on the previous 
Tuesday. The question then arose whether the 
lecture should be postponed until after the funeral. 
The time available for advising the thousands of 
members of the change was very short, and there 
were other difficulties. The President of the 
Institution, Mr. Michael Longridge, therefore 
decided to adhere to the original date, being of 
opinion that it would have been Mr. Hawksley’s 
desire that this should be done. At the com- 
mencement of the meeting Mr. Longridge stated 
that he should that evening send, not only in the 
name of the Council, but in that of all the members 
present, a letter of condolence to the relatives 
of Mr. Hawksley. 

The subject of Captain Sankey’s lecture was 
“Heat Engines.” This was quite appropriate 
under the terms of the gift, for Mr. Thomas Hawks- 
ley directed much thought to the improvement of 
steam engines, particularly of pumping engines. It 
was also befitting that such a subject should be 
confided to Captain Sankey, for not only is he an 
eminent authority on thermo-dynamics, but he has 
been intimately associated with two great advances 
in steam engine practice, first, with the Willans 
engine, and secondly with the steam turbine. He 
treated the subject partly historically, but he did 
not go back to.Hero of Alexandria, as is generally 
done under such circumstances. In each section 
he began at a period when fairly reliable figures 
were available, and he traced forwards the increases 
in size and power, and decreases of fuel consump- 
tion, at the same time giving a statement of the 
reasons which have led to the various changes, 
some of which came about gradually and others 
more or less suddenly. The lecturer dealt with 
locomotives, textile mill engines, pumping engines, 
marine reciprocating engines, marine steam turbines, 
slow speed reciprocating engines for electric power, 
high speed reciprocating engines for electric power, 
electric steam turbines, blowing engines, rolling 
mill engines, petrol engines, oil engines, and Diesel 
engines. Of course, it was impossible to deal fully 
with all these subjects in a lecture, but Captain 
Sankey skilfully avoided much of the difficulty by 
disposing of the bulk of the immense mass of material 
he had gathered in the form of diagrams. These 
were thrown on the screen, and will be engraved to 
appear in the lecture when it is reproduced in the 
Journal of the Institution. 

Whether historical lectures on engineering subjects 
are likely to be interesting or not depends mainly 
on the lecturer. Mere catalogues of names and 
dates compiled from printed records are a weariness 
not only to the flesh, but also to the spirit, as most 
of our readers have realised in listening to a certain 
type of presidential address. But when the facts are 
irradiated by the comments of one who has assisted 
in making history, then they assume quite another 
character. It is well for engineers to be reminded 
at intervals that they live in the most wonderful 
age of this old world, and that the changes by which 
it has been transformed have been their creation: 
We are so engrossed in our daily work that we 
often fail to recognise the immense movements 
which are now always in progress, and when a 
non-technical friend says inquiringly : ‘‘ Anything 
new in engineering nowadays?” we are apt to 
answer: “No, nothing particular,” basing our 


reply on a mental survey over a few weeks or 
months. A broader outlook would find more 
matter than most could deal with in an afternoon. 
Captain Sankey reminded his audience that the 
Parsons steam turbine built in 1884 was of 6 kw., 
and that in 1898 the size had only risen to 300 kw. 
or 400 kw. But in the nineteen years which have 
since elapsed the power has increased to 45,000 kw., 
and now 70,000 kw. and 100,000 kw. are talked 
about if they are not actually undef design. Striking 
as such facts are, the consequences that arise from 
them are still more so. The largest marine steam 
engine ever built was of 20,000 i-h.p. in 1884, and 
it is doubtful if larger sizes could be built. After 
that date all high-powered ships had twin engines, 
and in 1904 the total of 40,000 h.p. ina single vessel 
was reached. Since then there has been a constant 
decline in the dimensions of marine reciprocating 
engines, and to-day the largest being built is of 
4,000 h.p. Five years, or even three years, hence 
the figure is likely to be reduced. On the other 
hand the power in cruisers has risen to 120,000 h.p. 
and the speed to that formerly found only in des- 
troyers. This is a wonderful change for nineteen 
years, a period which barely carries a schoolboy to 
the full maturity of manhood. 

The conquests of the steam turbine have not 
only been on the sea. It commenced its career 
in the electric light station, and fought a hard 
battle successively with the Willans engine, the 
Belliss engine, and the slow-speed engine, the 
latter generally of foreign manufacture. The 
Willans engine appeared in 1885, one year after the 
steam turbine, and was of 80 kw. At first the 
growth was not rapid, but 500 kw. was reached 
at the end of 1892. After this increase became 
accelerated, and attained a maximum in 1901 of 
2,500 i.h.p. Up to 1893 the ordinary reciprocating 
engine would not run fast enough for direct coupling 
to dynamos, but in that year Messrs. Belliss and 
Moreom introduced forced lubrication, and con- 
structed direct driving engines of considerable 
size. Large slow-speed engines were found in electric 
light stations in 1891. Their size increased rapidly, 
principally in Germany and the United States. In 
1893 and 1903 there were lulls, after which the 
increase became rapid, reaching a maximum in 
1910. It was not till then, only eight years 
ago that the steam turbine attained unchallenged 
mastery in the electric generating station. The 
way in which Sir Charles A. Parsons kept his 
invention in being during the years from 1884‘ 
to 1898, during a period in which it was not 
equal in economy to the reciprecating steam 
engine, and when it ran inconveniently fast for the 
dynamos, has always been a source of wonder and 
admiration to us. It shows how great scientific 
knowledge and mechanical instinct can be allied 
to much business acumen and knowledge of men 
and things. 

The steam turbine has a serious rival in the Diesel 
engine, particularly for moderate powers, since 
the Diesel engine is the most economical heat 
motor in existence. The turbine is steadily reducing 
the gap between them, but Captain Sankey warned 
his hearers against being misled in this respect by 
the figures quoted for the steam consumption. 
He pointed out that the heat value of steam is 
not constant, and that high pressure steam, with 
high superheat, is a more expensive commodity 
than low-pressure saturated steam. The true 
unit of measurement is the “equivalent feed” 
of the Institution of Civil Engineers’ report on tests 
of engines, and is expressed as :—Kquivalent feed = 
heat units per lb. of steam 

1,100 

With low degrees of superheat the error caused 
by neglecting this correction is unimportant. With 
50 deg. it is only 24 per cent. ; with a steam turbine 
using steam of 195 lb. pressure and 200 deg. super- 
heat the steam consumption was 8.5 Ib., but the 
equivalent consumption was 9.6 lb., an error of 
11} per cent. When steam is withdrawn halfway 
down the expansion of a turbine and superheated 
the thermo dynamic effect gives a theoretical gain, 
but practically no heat economy. In one case 
which the lecturer had worked cut the water con- 
sumption was 9 Ib. per kilowatt hour, but the 





actual feed x 





equivalent feed was 12.5 lb., the error being 28 
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per cent. This point is made ciear in the weil- 
known form of diagram, originally devised by Captain 
Sankey when on the Civil Engineers’ Committee, 
in which the heat flow through an engine is shown 
by a diagram resembling an inverted river which 
continually gives off branches and so becomes less 
and less in volume. First, there is a diversion of a 
part up the chimney and in radiation, the re- 
mainder flowing through the steam pipe into the 
cylinder, part going into the condenser, and only 
a small portion flowing on in the form of work. 
By suitable elaboration the superheater, the 
economiser, the feed heater, and all other elements 
can be worked into such a diagram, and there is 
shown at a glance the sources of loss, and the 
possible elements of economy. 

In spite of the economy of the Diesel engine the 
steam turbine still holds the field for large powers, 
and with every increase of size there is a thermo- 
dynamic improvement. The best results attained 
so far are 14,000 British thermal units per horse- 
power hour in steam turbines, 10,600 units in gas 
engines, and 7,700 in Diesel engines. The cost of 
the British thermal unit varies according to its 
source, and so far the cheapest source is coal. But 
we are probably on the eve of a revolution in this 
matter. Coalcontains valuable by-products which are 
entirely wasted in a boiler furnace, and when these 
are extracted some 75 per cent. of the thermal units 
are still in the gas, which has now become the by- 
product. With such cheap fuel we shall have 
cheap steam, and that will give us cheap electric 
power, provided we take full advantage of the 
ability of the turbine to utilise high vacua. These 
can only be obtained by abundant cold condensing 
water, and hence Captain Sankey insisted upon 
the necessity of building supply stations on rivers, 
rather than fixing them near collieries. It is 
cheaper to bring coal a reasonable distance by train 
than to use warm condensing water. 

We have only touched on one point in Captain 
Sankey’s interesting lecture. He dealt with many, 
such as the weight and power of locomotives, and 
the relative advantage of compounding and super- 
heating; the area occupied by will engines, 
their growth in power, and the prospects of them 
being superseded hy turbines ; the power of pumping 
engines contrasted with their great size ; rolling mill 
engines, gas engines, aeroplane engines, and in all 
cases his diagrams conveyed a perfect encyclopedia 
of information in addition to that in his manuscript. 
For all this we must refer our readers to the forth- 
coming issue of the Journal. In the meantime it 
would be instructive to read an article we published 
nearly fifty years ago (June 19, 1868), under the 
title of ‘‘ Crescit eundo,” a classical tag of which 
we should not be guilty now. That article was full 
of enthusiasm at the achievements of engineers, 
calling attention to the great things they had done 
in steamships, railways, harbours, and in several 
forms of heat engines. Indeed, there is far more 
enthusiasm in it than in Captain Sankey’s lecture, 
although the objects of it were of much smaller 
dimensions and extent. However, all growth is 
relative, and possibly fifty years hence our descend- 
ants will smile at our satisfaction at Captain 
Sankey’s recital of our progress during the past 
seventy or eighty years. 





A NEW PATENT BILL. 

THE President of the Board of Trade recently 
introduced into the House of Commons for first 
reading a Bill to amend the Patents and Designs 
Act, 1907, and a Bill to amend the Trade Marks 
Act, 1905. About the latter we have nothing to 
say at the moment, but with regard to the former 
we propose to draw the attention of our readers to 
several of the amendments which the Government 
desire to incorporate in our patent law. The Bill 
contains many amendments which have been found 
necessary or desirable by experience in the working 
of the 1907 Act. We cannot deal at the present 
time with all of the amendments brought forward, 
but we will briefly point out the most striking of 
the proposed changes. 

The main purposes of the amending Bill are not 
only to prevent abuse of the monopoly rights under 
patents, but to encourage invention and the taking 





out of patents, and to secure that new inventions 
shall, if possible, be worked on a commercial 
seale in the United Kingdom without undue delay. 
These objects have our whole-hearted sympathy, 
and we hope that the Bill, when passed into law, 
will have the effect its sponsors and creators desire. 
But invention will not be encouraged nor will 
patents be taken up-and worked commercially if 
patentees and licensees are not protected as fully as 
may be possible, and the necessary legal machinery 
rendered as cheap and as simple as possible. 

Under Section 24 of the 1907 Act any interested 
party had the right to apply for and obtain the 
grant of a compulsory licence on the submission of 
evidence proving that the reasonable requirements 
of the public with respect to a patented invention 
were not satisfied. Unfortunately the machinery 
provided for the working of this section of the Act 
was very complicated and costly, though it was 
an improvement on that which had been provided 
in earlier patent Acts, and little or nothing has 
been done to give effect to this provision in the law. 
This fact has evidently been recognised and the 
amending Bill proposes that Section 24 shall be 
superseded by an entirely different proposal, which, 
though new to British patent law, has already. been 
tried in Canada and has not been found wanting. 
Under the Canadian Patent Act, a patentee is 
allowed either before the grant, or within six 
months of the grant, of his patent to apply to the 
Commissioner for an order by which his patent, 
instead of being subject to the more or less onerous 
“working ’’ conditions of the Canadian law, is 
subject to the liabilities imposed by the compulsory 
licence clause of the Act under which the Com- 
missioner may order the grant of a lieence to any 
person who proves that the requirements of the 
public with regard to a patented invention are not 
satisfied by reason of the laches of the patentee. 
The amending Bill proposes that at any time after 
the sealing of his patent, a patentee may request 
the Comptroller to endorse his patent with the 
words “ Licenses of right,” and thereupon any per- 
son is, at any time, entitled as of right to the grant 
of a licence under the patent upon such terms as, 
in default of agreement, are settled by the Comp- 
troller. If the terms of the licence are settled by 
agreement or by the Comptroller, they are to be 
drawn up in such manner that (a) the patentee shall 
secure the maximum advantage consistent with the 
invention being worked by the licensee at a reason- 
able profit ; (+) the widest possible user shall be 
secured consistent with the patentee deriving a 
reasonable advantage from his rights; and (c) 
equality of advantage shall be secured among 
several licensees. In dealing with the last-men- 
tioned point, the Comptroller may, if advisable, 
reduce the royalties payable to the patentee under 
a previously granted licence, and shall take into 
account any work done or money expended vy a 
previous licensee with a view to testing the com- 
mercial value of the invention or to securing the 
working thereof on a commercial scale. The 
Comptroller is also to have the power, when the 
parties fail to agree and he is called on to settle 
the terms of the. licence, to prohibit the licensec 
from importing the patented invention from 
abroad, and in such case the patentee and any 
previous licensees will also be prohibited from 
importing. The amending section also contains 
two novel provisions. The one deals with the 
renewal fees payable on endorsed patents and the 
other with the power of the patentee to obtain 
cancellation of the endorsement. The renewal fees 
payable on an endorsed patent are to be one moiety 
only of the fees payable on unendorsed patents. 
This provision, is of itself, a strong inducement to 
patentees who are not in a position to work their 
patents themselves to have them treated as endorsed 
patents. If a patent has been endorsed, the 
endorsement may be cancelled on application by the 
patentee, if there be no existing licence, and he 
pay up the unpaid moiety of all renewal fees. 

Section 27 of the 1907 Act dealt with that very 
thorny subject known as compulsory working. 
It will be remembered that when Compulsory Work- 
ing was intreduced into this country, great hopes 
were held as to the beneficial result that would 
accrue. We were sceptical, and even now are 





sceptics with regard to compulsory working. This 
compulsory working section of the 1907 Act did 
not do what it was expected to do by its advocates, 
and it has been said that the failure was due to a 
decision given by Mr. Justice Parker. In the 
amending Bill, Section 27 is cancelled, and in place 
there is to be a new section according to which any 
person may, at any time, present a petition to the 
Comptroller alleging that there has been abuse of the 
monopoly rights under the patent and asking for 
relief. Monopoly rights under a patent are deemed 
to be abused if, after the expiration of four years 
from the date of the patent, a patented invention 
(being one capable of being worked in the United 
Kingdom) is not being worked within the United 
Kingdom on a commercial scale, and no satisfactory 
reason is given for such non-working. It will also 
be an abuse cof the monopoly rights of a patent if 
the working of the invention on a commercial scale 
is prevented or hindered by the importation from 
abroad of the patented article either by the patentee 
or by infringers against whom the patentee has 
not brought action. The amending proposal also 
contains other definitions of what are to be regarded 
as abuses of the monopcly rights of a patent, and 
it will be regarded as an abuse of the monopoly 
rights of a patent if the demand for the patented 
article is not met to an adequate extent and on 
reasonable terms; or if the patentee refuses to 
grant licences upon reasonable terms; cr if any 
trade or industry is unfairly prejudiced by the 
conditions attached by the patentee, to the purchase, 
hire, or use of the patented article, or to the using 
or working of the patented process. The petition 
is heard by the Comptroller and if he is satisfied 
that the allegations are true, he has several alter- 
native modes of dealing with the matter. For 
instance, the Comptroller may order the patent 
to be endorsed with the words ‘ Licences of right,”’ 
or he may grant the petitioner an exclusive or a 
non-exclusive licence, or he may order the patent 
to be revoked, or, if satisfied that the desired objects 
cannot be attained by the exercise of one or other 
of the alternatives mentioned, he may make no 
order at all. If the Comptroller grants an exclusive 
licence to a petitioner, the patentee is to be pre- 
cluded from himself working or using the invention, 
but is to be protected in that he is to secure the 
maximum royalty compatible with the licensee 
working the invention on a commercial scale and 
at a reasonable profit, and he is also to be guaranteed 
a minimum yearly royalty, the licence to be revoc- 
able if the licensee fails to carry out the terms of 
the licence. It seems to us, after a cursory 
examination of the amending section, that the 
new propoeal is much better and fairer both to the 
patentee and to the public than are the terms of 
the present Section 27. 

The term of a British patent is 14 years. There 
have been constant demands that the term should 
be lengthened and it is now proposed that British 
patents shall be granted for a term of 15 years, 
thus bringing British practice into line with that 
of many foreign countries. 

Some little time ago we pointed out the great 
hardships which patentees were suffering owing 
to the impossibility at the present time of working 
many of their inventions, and we suggested that 
patentees should be given a chance at the con- 
clusion of the war to obtain a prolongation of their 
rights on the presentation of proof of the disabilities 
which they had suffered. The amending Bill 
contains proposals in this direction, but it does not 
go as far as we should like. Section 18 of the 1907 
Act, which deals with the prolongation of patents 
beyond their normal period, is to be amended and 
it is proposed to give a patentee the right to apply 
for prolongation, even if his patent has expired, 
should the omission to do so in due time be attribut- 
able to circumstances connected with the war. 
To obtain a prolongation of the patent in the 
ordinary course, the Court has regard to the nature 
and merits of the invention in relation to the public, 
to the profits made by the patentee and to other 
circumstances, and the Court is now to be directed 
that it is to consider any loss which may have been 
occasioned to the patentee by reason of the war. 
It will thus be seen that the amending Bill falls very 
far short of what we proposed, and we think that 
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strenuous endeavours should be made for amend- 
ment of the Bill and that patentees should be given 
the right to apply at the conclusion of the war for 
an extension of their rights, and that such applica- 
tions should not be put back to the end of the 
patent term when evidence now easily available 
might not then be possible to produce. 

The amending Bill introduces another novel point 
in connection with British law and contains a section 
which provides that if any one or more claims in a 
specification are valid the Court in an action for 
infringement may grant relief in respect of any of 
such claims which are infringed without regard 
to the invalidity of any other claim in the specifica- 
tion, that is to say, the patent will not be upset, 
as is the case now, if one claim be bad, but will be 
upheld for as much as is good. 

The grounds upon which opposition may be 
entered are also considerably extended. There 
are at present several grounds on which opposition 
may be entered, and one ground permits a person 
to oppose on the allegation that the invention 
sought to be patented has already been claimed 
in a complete specification of a patent of prior date. 
This ground is considerably enlarged in the amending 
Bill and proposes to permit opposition to be entered 
on the ground that the invention has been published 
in a complete specification or in a provisional 
specification followed by a complete specification, 
or in any document other than a British specification 
published in the United Kingdom prior to the date 
of the application opposed. This will open the 
door to opposition to the grant of a British patent 
on the ground of prior publication of the invention 
in a German or United States specification, or even 
in a newspaper article. The reform is a much- 
needed one and will assist to purify patent grants. 
The amendment will also open up other grounds 
on which a petition for revocation may be brought 
before the Comptroller. In respect of convention 
cases it will also be possible to oppose on the ground 
that the opposed application describes or claims 
an invention other than that for which protection 
was applied for abroad, and that such other inven- 
tion forms the subject of an application by the 
opponent made in the interval between the filing 
of the foreign application and the British applica- 
tion. 

Patents of addition are also dealt with. At the 
present time, a patent of addition expires with the 
main patent. This is a hardship when the main 
patent is revoked, as the patent of addition may 
protect valuable subject matter. The amending 
Bill provides that if the main patent be revoked, 
the patent of addition shall, if the Court or the 
Comptroller so orders, become an independent 
patent subject to renewal fees, and with a life equal 
to the unexpired portion of the main patent. 

We have not dealt with all the amendments 
contained in the new Bill, but only such as are of 
the greatest interest. From what has been said 
it will be seen that some of the amendments are of 
the greatest interest to patentees, and that their 
adoption will tend to purify and improve our patent 
law. Even then our patent law will not be perfect. 
Perfection is impossible—but a big step forward 
will have been made if the Bill becomes law. In 
the not distant future we hope to see a further 
amending Bill widening the extent of the present 
official examination as to novelty, and bringing 
within its purview publications which are now 
beyond its scope. 





MARINE ENGINEERING DESIGN. 

Ir is gratifying to note a steady advance towards 
crystallisation of opinion, and indeed towards 
co-ordinated action, in connectien with standardising 
rules governing the design and construction of 
marine engines and boilers upon a scientific and 
practical basis. The North-East Coast Institution 
of Engineers and Shipbuilders did valuable work in 
preparing their guidance specification, and although 
the war exigencies have prevented this from being 
so fully carried into practice as would otherwise 
have been the case, several engines have been built 
on the lines laid down. The authorities of the 
Institution, however, felt that the time had come 
for the establishment of a committee representative 





of all marine organisations in the United Kingdom. 
The Council of the Institution of Naval Architects 
therefore convened a conference, and from this 
there has resulted a committee whose members 
have been nominated not only by the technical 
institutions but by the Board of Trade and the ship- 
ping registration societies. The institutions, in 
nominating members, have had regard to all 
interests; thus, in addition to designing, con- 
structing and consulting engineers, superintending 
engineers of many of the important lines are re- 
presented, as well as the metallurgical industries. 

The Committee therefore is entitled to the fullest 
confidence and support. They have, we understand, 
tackled first the important question of the difference 
in the rules exacted—for instance, in connection 
with boiler scantlings and shafting—by the Board 
of Trade and the registration societies, and there is 
hope that uniformity will be achieved in this respect. 
No doubt the Committee will move forward towards 
the laying down, at least in broad outline, of princi- 
ples which ought to be observed in the design of 
what can be regarded as a British standard of ma- 
chinery for certain types of ships on lines analagous 
to those adopted by the North-East Coast Institu- 
tion. Thus far only the reciprocating engine has 
been dealt with, but there seems no reason why 
there should not be made at once an effort to evolve 
corresponding guidance in connection with the 
design of geared turbines. This type of machinery 
is bound to take a prominent place even in the 
general cargo carrier, in view of the reliability and 
efficiency achieved with gearing for the reduction 
of the speed of the propeller in one or more steps. 
As Mr. Edwin L. Orde, in his presidential address 
to the Nonh-East Coast Institution of Engineers 
and Shipbuilders on the 30th ult., said, the opposi- 
tion to the principle of standardisation is decreasing 
largely because it is recognised, firstly, that it 
conduces to a high degree of economy in production, 
which is one of the first essentials of manufacture 
at the present time; and, secondly, because there 
is full recognition of the need for that degree of 
flexibility which will give play to original work 
towards improvement in detail. Mr. Orde made a 
good point in advising that such initiative ability 
as is diverted from improvemeat in the design of 
marine engineering can be utilised in improvements 
in producing appliances. This latter offers a field 
of vast possibilities. 

At the same time there must be continuity of 
effort towards improving the marine machinery, 
and thus there are immense potentialities in con- 
nection with the work of the British Marine Engineer- 
ing Design and Construction Committee, to which 
we have referred. We see no reason why such a 
committee should not embark on a policy of ex- 
perimeatal research. It is, however, of the first 
importance that there should not be overlapping of 
committees of other institutions. The North-East 
Coast Institution have done most valuable work in 
the last year or two, and their success has quickened 
the spirit of emulation ia othe similar organisations. 
There is room for all, but it is necessary that effort 
should be co-ordinated, and for this reason we wel- 
come the broad constitution and representative 
character of the committee organised under the 
auspices of the Council of the Institution of Naval 
Architects. Mr. Orde, while very properly recog- 
nising the work done by the National Physical 
Laboratory, advocated that the Goverament should 
utilise the services of such committees of technical 
institutions in carrying out definite research and 
experiment on phases of engineering which appeal 
directly to the manufacturers of the districts re- 
presented by such Institutions. For such experi- 
mental work, of course, the Government would lend 
financial assistance, but we think that. shipbuilding 
and engineering firms would be doing an individual, 
as well as a national, service by building up a fund 
for such research in connectioa with the Institution. 
Mr. Orde further made the suggestion in his address— 
which was a broad review of present engineering 
policy—that a stimulus might be given to research 
if inventors and producers of new or approved 
apparatus could submit their proposals to research 
committees of technical institutions, who would 
report to the scientific and a‘ivisory board ef, a 
Ministry of Commerce. In the event of such 





apparatus promising well, the Board might recom- 
mend a Government grant for the trial of such 
appliances, so that the correctness of the inveators’ 
claims could be clearly defined. This suggestion 
is certainly worthy of consideration, as many 
promising inventions do not always get a fair chance 
to evolve themselves. 





HARBOUR IMPROVEMENTS FOR 
IMPERIAL TRADE. 

Lorp D’ABERNON, who as Chairman of the 
Dominions Royal Commission did such valuable 
service towards awakening interest in the resources 
of the Empire and in the development of com- 
munication with the Dominions, very properly 
seeks to enforce the need for immediate action along 
the lines suggested in the Report of his Royal 
Commission. An immense volume of shipbuilding 
is in progress, and it is important that the ships 
should be designed on a thoroughly scientific basis, 
in order that there shall be economy from the 
standpoint of utilisation of manpower as well as in 
freight-carrying. No doubt the shipbuilding work 
is more or less ‘‘ emergency ”’ construction, but that 
is not sufficient reason for any lapse from the 
dictates of scientific necessity. There was little 
need therefore for Lord D’Abernon to apologise for 
bringing the subject formally before the London 
Chamber of Commerce on Tuesday of this week, 
because the emergency construction need not be 
delayed to any great extent by the acceptance of 
the principle that deep draught is conducive to 
increased deadweight-carrying capacity without 
limiting any other advantage. On the contrary, 
there is less resistance, higher propulsive efficiency, 
and therefore greater speed for a given power, 
while at the same time strength and comfort are 
enhanced. 

Lord D’Abernon’s Commission brought these 
facts out most clearly, and at the time we analysed 
the evidence and results. Lord Pirrie then strongly 
supported the advantages of deep draught, and 
pointed out that provided the draughts of water 
and harbour facilities available at the different 
Australian ports would permit of a steady increase 
in the size of vessels, he did not think we should 
be justified in setting any limit which could be put 
forward for vessels in such a trade. For a harbour 
which is on the shallow side, an increase in its depth 
must be reckoned as adding to its value considerably 
more than in proportion to the cube of the depth, 
and the more severe the restrictions on the trade of 
the present available draught the greater in pro- 
portion is the gain. The advantages accruing 
were illustrated by the fact that a ship with a 
draught of 40 ft., as compared with the same ship 
drawing 20 ft., had nearly double the carrying 
capacity. The late Sir William White also gave 
a proof to the same effect by showing that in the 
case of the German liner Deutschland the increase 
in draught by one foot would add 950 tons to the 
cargo that could be carried, while a 2 ft. increase 
would represent about 1,800 tons more cargo. 
Even at the deeper draught there would be a very 
trifling loss in speed. Again, in the case of the 
P. and O. liner Moldavia an increase in draught 
would increase the freight-earning capacity by 
66 per cent. without any appreciable decrease in 
speed. Moreover, increased draught, being con- 
ducive to higher speed with relatively less increased 
machinery .power, is a factor in defence against 
submarine attack. It has been proved that it 
is highly desirable, if not indispensable, that the 
sea speed of all vessels should exceed the sub- 
merged speed of an enemy submarine. Obviously, 
a 15-knot vessel incurs considerably less danger 
from submarines than a 10-knot vessel. It is 
true that the deeper vessel offers a larger target, 
but this is counteracted in part by the increased 
speed, and it must also be remembered that all 
parts of the ship are not equally vulnerable. — 

The obstacle to the increased draught of ships 
is the limitation imposed by harbours, and Lord 
D’Abernon’s Commission devoted much time to 
investigating the needs not only of the home ports 
but of those on the great trade routes to our 
Dominions over the sea. In his address to the 
London Chamber of Commerce this week he enforced 
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this point, and contended for co-ordinated action 
at once, in order that the necessary plans might be 
prepared, to carry out the work immediately on 
the conclusion of the war. To this proposal we give 
our whole-hearted support, because, owing to the 
shortage of tonnage and to the need for economy in 
transport, there will be particular gain if, in the 
work of reconstruction, food and raw material can 
be introduced into this country in great volume 
and at less cost, All the shipping companies are 
very properly evolving extensive building pro- 
grammes, and it would be a great gain to them if 
they could reply upon utilising ships, say on the 
Australian and New Zealand route, with a draught 
of 38 ft. instead of the smaller immersion now 
possible, owing to the harbour limitations. We 
agree, too, with Lord D’Abernon that this work of 
harbour extension should be undertaken by the 
Government, or at all events at their expense. 
There are available several civil engineers of great 
experience who could at once undertake the pre- 
paration of plans and specifications for the carrying 
out of the work by contract immediately peace is 
realised. Time is an important element, and as 
such plans and specifications will necessarily take a 
considerable time to prepare, it is important that 
the work should be “ put in hand” at once. We 
hope that Lord D’Abernon’s influence will result 
in collaboration between the Secretary of State 
for the Colonies and the Dominion Governments. 
Lord D’Abernon sketched a programme as a result 
of his investigations in connection with the 
Dominion Royal Commission, and showed that the 
work of deepening the harbours would not involve 
an expenditure of much more than 4,000,000. 
on a pre-war basis to provide for vessels of 38 ft. 
draught at practically almost all the important 
harbours between the mother country and the 
Dominion of Australia and the Commonwealth of 
New Zealand, by the Cape route. Fiven the addi- 
tion of graving dock accommodation in South 
Africa. and New Zealand would mean only an 
additional cost of 2,000,000/. This expenditure 
of 6,000,000/. may seem large, but, in view of the 
immense imperial gain consequent on cheaper 
freights and economy in tonnage and man power, 
the expenditure would be well justified. 

As regards the Port of London the first requisite 
would be the deepening of the channel of the 
Thames up to the Royal Albert Dock to a depth 
of 30 ft. at low water of ordinary spring tide, 
together with such changes at the new extensions 
of the Royal Albert Dock, as would enable them 
to accommodate vessels of 38 ft. The cost of these 
improvements he estimates at 250,000/., in addition 
to that for which the Port of London Authority has 
already prepared. The depth of water at the 
Princes Landing Stage at Liverpool will require to be 
increased by 3 ft. or 4 ft., costing, perhaps, 500,0001. 
At Southampton provision is already made for 
ships of 38 ft. draught. Thus for 1,000,000/. the 
first-class English ports could be made capable of 
taking vessels of the required depth. At Madeira 
or Teneriffe large vessels anchor in deep water. At 
Cape. Town the accommodation is limited; but 
already a scheme involving an expenditure of 
3,000,000/. has been approved, and this would 
provide several berths for vessels of 38 ft. draught. 
The carrying out of work involving half this ex- 
penditure would suffice for immediate purposes. 
At Durban one berth can be provided for an ex- 
penditure of 50,000/. in deepening the channel. 
In Australia there are two first-class ports as 
regards depth, Sydney and Hobart, and no special 
expenditure will be necessary at either, but at the 
entrance to Melbourne Harbour there is a rocky 
ledge in Port Philip Bay which has to be gradually 
blasted away before deep draught vessels can 
enter. This operation is not very costly, but 
requires considerable time. Lord D’ Abernon takes 
the view that the last word has not been spoken 
as to the speed at which these improvements ean 
be carried out, and suggests further skilled advice 
for greater expedition. Allowing for this, he puts 
down about 400,000/. as the cost of deepening the 
harbour and its approaches. Considerable dredging 
will require to be done at Adelaide, involving the 
expenditure of a further 600,000/. for deepening the 
channel and providing two berths of the required 





depth. In New Zealand, Auckland and Wellington 
harbours need a little further expenditure, not more 
than 50,0001. for two berths. At Dunedin and 
Lyttleton, the cost would be greater, probably 
500,000. These different items of expenditure 
(not yet authorised) total up, as we have already 
said, to 4,000,000/., and we hope that Lerd D’ Aber- 
non will prosecute his work with continued zeal. 
There can be no doubt, as he himself has pointed 
out, that unless we prepare for the future by laying 
the foundations for shipping development in the 
light of this law—that large, long and deep-draught 
vessels are essential to speed and economy—we 
shall expose ourselves to the charge that having 
command of the sea we have not known how to 
utilise it to the best advantage either for transport 
or for communication. 





ENGINEERING SCHEMES IN 
PARLIAMENT. 
RaILways. 

THE most notable feature about forthcoming 
Private Bill legislation is the dearth of new railway 
proposals. Not a single English company is pro- 
moting a Bill. 

To find a precedent for this it would probably 
be necessary to go back to the years before 1821, 
when the Act was passed which authorised the 
construction of the Stockton-Darlington railway. 
Of course even before the war the companies had 
adopted the policy of appealing to Parliament as 
seldom as possible, having found there a steadily 
increasing tendency for their proposals to be 
treated not on their merits as schemes for the public 
benefit, but as levers for extorting concessions from 
the promoters in the supposed interests of labour. 
As matters stand, of course, the inducements to- 
wards further expenditure on railway developments 
are small. Capital can only be raised at relatively 
high rates of interest, and much at any rate of the 
recent rise in wages will probably be permanent. 
The fact, however, that the railways have with 
reduced staffs carried successfully a traffic far and 
away in excess of the highest peace records would 
seem to indicate that some reduction in the per- 
sonnel previously considered necessary may be 
possible, so that an offset to the higher rates of pay 
may be found in a higher efficiency of service. In 
Scotland the Glasgow and South Western Railway 
are seeking powers for widening their Ardrossan 
line in Stevenston and Saltcoats, but at the same 
time an extension of time is sought for the con- 
struction of lines authorised in 1897 and 1911. 

Two Irish railway companies are promoting Bills. 
The Dublin and South Eastern Railway propose a 
diversion near Bray of their existing line, on which 
moreover a number of bridges are to be widened. 
The principal feature in the Bill promoted by the 
Londonderry and Lough Swilly Railway Company is 
a proposal for a new terminal station in London- 
derry. 


Licut Ratmways, TRAMWAYS AND MOorToR 


OMNIBUSES. 


Tramway and light railway schemes are nearly 
as rare as railway proposals. No doubt the present 
difficulty of getting rails is in itself a sufficient 
deterrent to enterprise of this kind. There are, 
however, no proposals for railless traction, to which 
this drawback would not apply, and schemes of this 
kind were of frequent appearance in the Private 
Bill legislation brought forward just before the war. 
At that time, moreover, local authorities were in 
the habit of including in their Bills, whether for 
tramways or of a general character, clauses empower- 
ing them to maintain motor omnibus services, but 
only two proposals of this kind have so far appeared 
in this year’s Gazettes. The promoter in the one 
case is the Corporation of Sheffield, and in the 
other the Corporation of Morecambe, who propose 
to establish a service between Morecambe and 
Lancaster. The Sheffield Corporation are also 
distinguished as being the sole public body seeking 
powers to lay new tramways. Two new lines are 
proposed, one extending from the present tramway 
terminus in Firth Park Road to Church Lane, 
Ecclesfield, whilst the other scheme is for an exten- 
sion of the authorised line along Chesterfield Road 





to Green Lane, Dronfield. Powers are also taken 
to purchase lines already in operation outside of 
city limits. The principal clauses of the Bill 
promoted by the London United Tramways Company 
provide for altering the dates at which different 
portions of the undertaking can be compulsorily 
acquired, so as to make this date the same for each 
link the whole system whether this link classed as 
a light railway or as a tramway. In another 
clause power is taken to increase fares; and to 
relieve the company of any obligation to pay for 
the use of the roads. The abandonment of certain 
lines in the Kingston district and at Uxbridge 
is authorised elsewhere, and powers are taken to 
transfer to the London County Council a line at 
Mitcham. Other clauses authorise the company to 
supply in bulk to electrical undertakers in their 
area current generated at Lots Road or other power 
stations. 
Water Soprty. 


The Lancaster Corporation are prometing a 
scheme for the construction of two new impounding 
reservoirs, both in the Over Wyresdale district. 
Of these, the ““Wyre Head Reservoir” is to be 
formed by throwing across the Tarn Brook a dam 
about 14} chains long, whilst the Damas reservoir 
is to be formed by a bank across the Damas Gill ; 
a third impounding reservoir is to be formed on the 
Sparrowgill. Provision is made for constructing 
the necessary conduits and pipe-lines, and for a 
storage reservoir, the Langthwaite reservoir, at 
Scotforth. The Nelson Corporation have a Bill 
authorising the construction of a new reservoir by 
damming the Whitehough water at Barley by a 
bank 1,210 yards long. A second reservoir, the 
““ Upper Coldwell reservoir,” is to be formed by a 
dam across the Swains Plat Clough, just above the 
existing Coldwell reservoir. 

The Pontypool Gas and Water Company seek 
powers for new intakes on the Lower Folly Spring, 
near Craig-y-Twr Wood ; and on the Nant-y-Gollen 
Spring at Aberyschan. The local authorities of 
Altrincham, Ashton-on-Mersey, Bowden, Hale and 
Sale, and Bucklow, have a Bill for the formation of 
a joint water board to purchase the undertaking of 
the North Cheshire Water Company. A clause 
provides for the sale to the proposed joint board of 
water by the Manchester Corporation. 


Evtectric Power AnD LiGnrt. 


The most important of the Bills to be brought 
forward next session is, perhaps, that promoted by 
the Yorkshire Electric Power Company. A note- 
worthy feature is a clause compelling the electrical 
distribution authorities within the company’s area 
to take a supply in bulk from the company. Of 
course, such a clause would have stood no chance 
of getting through Parliament ten years ago, but 
even politicians have learnt something of late years. 
and many now realise that if our fuel supplies are 
to be used to best advantage, power generating 
stations must be operated on a large scale. This is 
essential, not so much because large generating units 
are generally more efficient than small ones, but 
because by-product recovery plants are commercially 
impracticable at small stations. A large power 
company has, moreover, the further advantage of 
a better diversity factor, and it can moreover 
utilise, as sources of power, heat now wasted at iron- 
works and collieries in the shape of exhaust steam. 
The supplies of this are often very variable or inter- 
mittent. This is of little consequence when the 
waste heat station is feeding the network of a large 
power distribution company, but would give rise 
to difficulties if the mains fed belonged to a station 
of but moderate output. It will be interesting to 
see the spirit in which the Heuse of Commons 
will now welcome the proposal. Some years since it 
will be remembered that the engineer to a large 
London borough declared that he would oppose 
taking a supply from a large power station, even if 
this could be obtained much more cheaply than it 
could be generated at the municipal station. Recent 
events have, however, led us as a nation to regard 
with less lenient eyes than formerly the deliberate 
waste of our fuel resources involved in such an 
intransigeant policy. 

The Shropshire, Worcestershire and Staffordshire 
Electric Power Company propose to purchase the 
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existing station at Kidderminster of the Kidder- 
minster and Stourbridge Electric Tramway Com- 
pany. They also seek powers to erect a new 
station on the Severn at Hartlebury. Other clauses 
authorise the company to make gas, and to dispose 
of residuals, and to engage in electro-chemical and 
electro-metallurgic operations generally. 

The Sheffield Corporation have a Bill extending 
their limits of supply to Handsworth, Bradfield, 
Ecclesfield, Wortley, Dronfield, and neighbouring 
areas, and in a similar Bill the Halifax Corporation 
seek to take in Luddenden Foot and Mytholmroyd. 
The Rotherham Corporation have a Bill authorising 
them to purchase the whole or any part of any 
electrical undertaking in their neighbourhood, 
that of the Mexborough and Swinton Tramway 
Company being specifically mentioned. In all 
three cases there will be a struggle with the Elec- 
trical Distribution of Yorkshire, who are seeking 
provisional orders for Wortley, Luddenden Foot 
and Mytholmroyd, the rural district round Rother- 
ham, and also for Claydon, Queensbury, Thorne, 
Guiseley and Menston, Cadeby, Conisbrough, 
Denaby Edlington, Sprotbrough, and Warmsworth, 
whilst the Urban District Council of Hoyland 
Nether is applying for powers tc transfer to the same 
company their order of 1912. Other provisional 
orders are being applied for by the local authorities 
at Workingtcn, Braintree, Stockbridge and Lees. 
The Gloucestershire Electric Power Company seek 
power to construct a generating station at Newnham, 
where the condensing water will be drawn from the 
Severn. 

Docks, HARBouRS AND WHARVES. 


The Canvey Deep Water Wharf and Railway 
Company are promoting a Bill authorising them to 
construct a deep-water wharf on Canvey Island, 
near the Haven Hole Coast Guard Station. Rail- 
way connections will be made with the Midland 
metals near Pitsea Junction Station. The scheme 
includes also the formation of a 5 acre dock with 
an entrance lock from the Thames. 

The Ipswich Dock Commissioners seek powers 
for the construction of a new quay on each side 
of the River Orwell. 

The Bristol Corporation propose to extend the 
Royal Albert Dock, increasing the water area 
by some 21 acres, and the River Wear Commis- 
sioners are promoting a Bill authorising them to 
lengthen and widen their No. 1 Graving Dock. 
The Urban District Council of Whitley and Monks- 
eaton, propose to construct additional sea walls 
and to lengthen the promenades at present existing. 
The Urban District Council of Rhyl seek to con- 
stitute themselves the harbour authority. 

Gas. 

Gas Bills are more numerous than any others, 
but relate for the most part to finance, to methods 
of charging or to changing standards from those 
based on the candle-power of the gas, to those 
based on its calorific value. Bills of this cha- 
racter are promoted by the gas authorities at 
Llandrindod Wells, Cannock, Hednesford, Basing- 
stoke, Longwood, Slaithwaite, Brixham, South- 
ampton, Garw, Ogmore, York, Tynemouth, Hamp- 
ton Court, Swansea, Plymouth, Stonehouse, Yeadon 
and Guiseley, Liverpool, Maidstone, Newcastle, 
Gateshead, Cardiff and by the Gas Light and 
Coke Company. In this connection it is to be 
hoped that Parliament will not be content with a 
substitution of a calorific standard for that hitherto 
in use, but will, in making the change, fix a small 
definite limit to the amount of inert gases present. 
If the proportion of these is considerable the 
calorifie value of the gas is a very inadequate cri- 
terion of its value for lighting purposes. The South 
Metropolitan Gas Company are seeking powers 
to enter into arrangements with chemical manu- 
facturers for the joint working up of their residuals, 
and the marketing of products. The South Sub- 
urban Gas Company seek to acquire the under- 
taking of the Dartford Gas Company, whilst at 
Norwich the British Gas Light Company seek to 
extend their limits of supply for a considerable 
distance into the surrounding country. Other 
places where the gas undertakers are asking for 
similar powers are Aldershot, South Shields, 
Arlesley, Hoylake and West Kirkby. The Rother- 


ham Corporation are seeking powers to supply 
neighbouring areas with gas in bulk, and other 
clauses in the Bill entitle them to purchase coke 
oven and other crude gases for subsequent resale. 
The Sheffield Gas Company seek further powers 
for the application of coke oven gas to lighting 

ses. The Wandsworth, Wimbledon and 
Epsom District Gas Company have a Bill authorising 
them to purchase residuals from other gas under- 
takers and to work them up. 


MISCELLANEOUS. 


The only important propcsals under this heading 
appear to be those made by the British Aluminium 
Company for extending their hydro-electric works 
at Loch Leven, by withdrawing water from Loch 
Laggan and Loch Triegh. The works propose to 
include a dam across the River Spean Kilmorievag, 
and another for upiifting Loch Trieg across the 
stream which joins this loch with Jder Loch. A 
considerable mileage of conduit will be necessary 
to lead the waters thus impounded to Loch Leven. 
The works will involve the deviation of a short 
stretch of the West Highland Railway. A new 
generating station is to be erected on the River 
Leven, and powers are taken for the conduct of 
electro-chemical processes of all kinds. An addi- 
tional clause authorises the company to sell water for 
trade or domestic uses, or for power purposes. The 
only other item of interest under the heading of 
miscellaneous schemes is the proposai made by the 
West Sussex County Council for constructing a new 
bridge at New Shoreham across the Adur in substi- 
tution for the existing structure. 





NOTES. 

THE DISCHARGE FROM SUBMERGED ORIFICES. 

A comprehensive series of experiments on the 
discharge from submerged orifices is described by 
Mr. F. B. Seeley in Bulletin No. 96 of the Engineer- 
ing Station of the University of Illinois. The 
experiments showed that certain coefficients in 
common use, based on some rough estimates made 
by Weisbach many decades ago, are far from 
accurate, and should be discarded from professional 
data. The most important of these relate to the 
loss of head at the entrance to pipes. For pipes 
projecting from the wall of a reservoir, Mr. Seeley 
finds that the loss of head at entrance is 0.62 of the 


velocity head instead of 0.93 © as is commonly 


assumed, so that the coefficient of discharge from 
a submerged “short pipe” with an inward- 
projecting entrance, is 0.785 instead of 0.72 as given 
in most text-books. If the pipe be flush with the 
wall the loss is 0.56 of the velocity head and the 
coefficient of discharge for a ‘short pipe” is thus 
0.80 instead of 0.82, which is the figure usually 
taken. In the foregoing the term “short pipe ” 
is used to designate a tube merely long enough to 
allow the stream to expand after the contraction at 
the entrance so as to flow full bore at the discharge 
end. The pipe used in the experiments had an 
internal diameter of 6 in. and was 22} in. long. The 
effective heads ranged from 0 ft. up to 0.828 ft. 
Provision was made for fitting the pipe with mouth- 
pieces having angles of convergence ranging from 
10 deg. up to 180 deg. It was found that with 
mouthpieces having sides inclined to each other 
at angles of from 30 deg. to 60 deg. the loss of 
head at entrance was only about 0.18 of the 
velocity head, with a minimum value of 0.165, 
corresponding to a coefficient of discharge equal 
to 0.915. There was found to be no appreciable 
advantage in using mouthpieces of which the 
area at entrance was more than twice that of the 
pipe to which it was fitted. In a further series 
of experiments the discharge end of the pipe 
was fitted with diffusing cones, and the efficiency 
of these was found to diminish rapidly as the apex 
angle of the cone increased. When this angle 
exceeded 40 deg. or so, there was practically no 
recovery of head in the diffuser. When the angle 


was 10 deg. and the area of the mouth twice that of | 


the pipe to which it was fitted, about 0.435 of the 
velocity head was recovered, a figure which is 
equal to about 58 per cent. of the total theoretically 





possible. A better recovery was obtained when 





the “short pipe” was fitted with a mouthpiece at 
the inlet side. 


Acrp-Proor ALLOYs. 


It is often asserted that electrolytic corrosion 
tests of voltaic couples of two metals should be a 
guide as to the corrosion of the alloys of those 
metals. The investigation by Dr. Roland Irmann 
of alloys of copper and nickel, to which tungsten 
and iron were further added, once more disproves 
this assumption ; much depends upon the propor- 
tions and the formation of compounds. Irmann 
(Metall und Erz, pages 21 to 30 and 37 to 42, 1917) 
was in search of an alloy not to be attacked by 
strong hot sulphuric acid. He found that an alloy 
of nickel with 20 per cent. of tungsten was much 
more resistant in this respect than nickel alone ; 
but that alloy was very difficult to machine and 
expensive, of course. To introduce tungsten into 
the nickel, he started from copper- nickel. A 
voltaic couple of Ni and Cu gave an electromotive 
force of 0.55 volt, which soon went down to 0.25 
volt ; nickel was dissolved, the copper becoming 
polarised with hydrogen. Failing to find a more 
satisfactory binary nickel-couple, he introduced 
other elements, especially tungsten, into the nickel- 
copper alloys, studying also the alloys of copper 
and tungsten. He fused an alloy of Ni-W in an 
are furnace and added electrolytic copper; later 
he used a Helberger furnace, afterwards addin, 
more nickel as required. The alloy consisting of 47 
percent. of Cuand 4.98 per cent. of W proved highly 
resistant, and at the same time mechanically very 
strong, giving also the greatest elongation of these 
Cu-W alloys; the electric resistance was greater 
than that of constantan. Very good results were 
also obtained with ternary Ni-W-Cu alloys. The 
interesting point is, however, that quaternary 
alloys, further containing iron, proved far superior 
to the ternary alloys. This is important in so far, 
of course, as one may, in preparing the alloys, start 
from ferro-tungsten instead of having to isolate the 
tungsten first. By varying the percentages of iron 
—always low—the qualities of the alloys were 
suitably modified. When the sulphuric acid is to 
be used in the cold only, one should take alloys 
relatively rich in copper and also, to a minor degree, 
in tungsten and iron. For hot concentrated 
sulphuric acid Irmann recommends a nickel alloy 
with 43.65 per cent. of Cu, 3.9 per cent. W, 1.87 per 
cent. Fe. This alloy also has a very high electric 
resistance and strength, and can easily be machined ; 
the tensile strength was 28 tons per square inch, 
and rose to 3505 tons per square inch in an alloy 
containing 3.9 per cent. of Fe. Some of the 
alloys, however, rather tended to separate in 
layers during fusion. Irmann also tried to improve 
German silver (60 per cent. Cu, 20 per cent. Ni, 
20 per cent. Zn) by the introduction of tungsten. 
But the tungsten would not alloy with the zinc, 
and he could not get more than 0.4 per cent. of 
tungsten into this ternary alloy; the quaternary 
alloy thus prepared was, moreover, badly attacked 
by sulphuric acid. 


Coat DISTILLATION UNDER PRESSURE. 


In the ordinary destructive distillation of coal 
most of the volatile mattcr is driven out at 650 
deg. C. and lower temperatures. To reach that 
temperature within the mass of coal, the retort is 
subjected to a temperature of nearly 1,000 deg. C. 
As a consequence, a considerable portion of the 
vapours generated is spontaneously cracked in the 
retort by remaining in contact with the hot retort 
walls and the hot coke Satisfactory means of 
avoiding that cracking have not yet been developed ; 
in other words, low-temperature carbonisation is 
much written about, but hardly practised so far. 
It will require a great deal more experimenting, 
before the problem will technically be solved. 
Distillation under reduced pressure has repeatedly 
been tried. Messrs. J. H. Capps and G. A. Hulett, 
of Princeton University, New Jersey, have recently 
been experimenting on the effects of higher pressures 
of 20 atmospheres. They find that the increased 
pressure favours the production of light oils at the 
expense of the heavier oils; but experiments on a 
small scale, such as they conducted, offer great ana- 
lytical difficulties, and in any case afew such experi- 


ments hardly admit of any conclusions as to the 
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economic balance of a process. The experiments, 
described in the Journal of Industrial and Engineering 
Chemistry, of October 1, 1917, pages 927 to 935, were 
made with a steel retort of 1.9 litres capacity. The 
apparatus resembled a mercury thermometer with a 
long vertical bulb, into the stem of which a vertical 
cooling tube had axially been inserted. The heavy 
vapours rising from the coal were condensed on this 
internal tube and dripped back into the retort. 
If the stem had been cooled trom the outside, the 
vapours would have run down the inside of the 
retort wall, where they would have been overheated 
and have deposited a crust of coke, insulating the 
coal from the hot walls. The steel retort was 
wound with asbestos and nichrome tape for electric 
heating, and the temperature was raised to 600 deg. 
C., in the start at the rate of about 5 deg. per minute, 
and then at the rate of 1 deg. per minute. A tube 
branching off from the stem took the vapours first 
toa trap condenser, and then through a horizontal 
tube, cooled from outside, to a second condenser 
and to the apparatus for analysing and measuring 
the gases and vapours. The first trap was a vertical 
cylinder, the vertical axis of which was taken 
up by a cooling tube; in cross-section this trap 
was U-shaped ; the trap and part of the retort stem 
were surrounded by a case which was electrically 
heated so as to prevent the condensation of the low- 
boiling oils in this first condenser. Thus a rough 
distinction between heavy and light vapours was 
rendered possible. The retort, stem and the first 
trap were made sufficiently strong to bear an 
internal pressure of 20 atmospheres, which was 
measured by a gauge. The temperature inside the 
retort was indicated by a thermocouple. Four 
kinds of coal were examined, a steam coal from 
Virginia, a bituminous coal from Pittsburgh, an 
Illinois soft coal, and a sub-bituminous coal from 
Wyoming ; if we remember rightly these coals have 
served for several researches conducted by the 
Bureau of Mines, in conjunction with which Capps 
and Hulett were working. The general results are 
that, as the pressure was increased, more of the heavy 
hydrocarbons were decomposed, while up to 5 per 
cent. more light oils or products of lower boiling- 
points appeared in the second condenser; the 
phenols and acids likewise decreased for reasons 
which are not clear. At higher pressure more coke 
was produced, but the calorific value of this coke 
was increased, the coke being more free from 
nitrogen, oxygen, sulphur and volatile matter than 
under ordinary conditions. The volume of non- 
condensable gas was also increased by the rise of 
pressure: up to 500 deg. C. more hydrogen was 
evolved, at 550 deg. and 600 deg. the hydrogen 
percentage diminished again, probably because the 
hydrogen then reacted with the nitrogen, oxygen and 
sulphur and some. ol! the compounds. 





PersonaL.—The London offices of the Anglo-Mexican 
Petroleum Company, Limited, the Eagle Oil Transport 
Company, Limited, Highways Construction, Limited, 
and the Bowring Petroleum Company, Limited (Kero- 
sene and Spirit Department), have been transferred from 
Finsbury-court to 16, Finsbury Circus, E.C. 2.—Messrs. 
Ashwell and Nesbit, Limited, have sent us a copy of 
their Russian list of “ Runwell’’ semi-rotary pumps. 
All particulars and prices are in the Russian language 
and currency.—Owing to advanced age, Mr. Sydney 
Gedge has decided to relinquish his position as chairman 
of W. T. Henley’s Telegraph Works Company, Limited, 
from January 1, 1918. e has been a director of the 
company for thirty-seven years and has been chairman 
for thirty years. The managing director of the company, 
Mr. George Sutton, who has been in the service of the 
company for upwards of thirty-six years, has been 
elected as chairman. 

Honours To Navat Encrygers.—The King has been 
graciously pleased to approve of the award of the 
following honours to Navy engineers, among others :— 
(a) For miscellaneous services. To receive the Dis- 
tinguished Service Medal: Engine-room Artificer A. C. 
Maber. (b) For service in the Battle of Jutland. To 
receive the Distinguished Service Medal: Chief Engine- 
room Artificers T. Battye, H. Lee, E. F. Mitchell, J. B. 
Wadham and R. Young; Engine-room Artificers, 
J. C..W. Agerskow and F. 8. Thomas. (c) For services 
in the mercantile marine. To receive the Distinguished 
Service Medal: Fourth Engineer A. J. Brian. The 
President of the French Republic has conferred the 
Croix de Guerre upon the following: Engineer-Com- 
mander A. W. Sutton, R.N.; ineer-Lieutenants 
C. H. Fowling, R.N., and J. M. Mitchell, R.N. ; Artificer 
Engineer D. Branson; Chief Engine-room Artificers 
J. Kenshole and L. W. P. Gower; and Engine-room 
Artificer T. C. Kingswell. 








THE ALLGEMEINE ELEKTRICITATS 
GESELLSCHAFT. 


Tue last annual report of this company gives some 
interesting a pao about the year’s working. In 
every branch it was marked by increased activity, and 
the figures exceed those of the previous year. The 
number of hands at the end of the financial year had 
risen to 79,293, and the area of the workshops now 
amounts to 808,881 sq. m. (190 acres). The gross 
profits, which for the year 1915-16 showed an increase 
of 8,930,000 marks, have again risen 7,040,000 marks, 
and amounted for 1916-17 to 46,793,247 marks. War- 
aid expenses increased from 7,548,359 in 1915-16 to 
10,149,217 marks for 1916-17. A sum of 2,000,000 
marks was applied to gratuities, a‘ like sum to the 
pension fund and 1,500,000 marks to war welfare work. 

With regard to the different departments of the work 
it is wre that the turbine factory is engaged on the 
making of units of 50,000 kw., and the machine shop is 
building the largest transformers so far built, viz., 
of 60,000 k.v.a. and 110,000 volts, and cannot keep up 
with the demand for high-voltage material. Also, in 
the wireless ets department, important new 
developments may recorded. The deliveries of 
electrical apparatus exceed those of the previous year, 
and in the incandescent lamp branch the selling prices 
have been more commensurate with the cost of manu- 
facture. The manufacture of aeroplanes promises 
well, both now and after the war, and in addition to 
the factory at Hennigsdorf new works have been erected 
at Johannisthal, on the Upper Spree. The business 
carried out at Frankfort, in hired premises,will be amalga- 
mated with the Berlin works, and the National Auto- 
mobile Company is working satisfactorily. The demand 
for electrical machines and apparatus for war factories, 
especially in the chemical industry, is exceedingly 
active. Satisfactory orders contiriue also to come 
to hand from the coal-mining industry, and the same 
applies to the iron industry, especially the large rolling 
mills. The section of electric central stations has 
completed the Gerstein power station in Westphalia, 
of 30,000 kw. capacity, and the power station in 
Zschornewilsch for the Elektrowerke at Bitterfeld. The 
power station of the Fortuna mine has been enlarged by 
8,000 kw. The Ferrosilicum works, Elverlingsen, has 
ordered a complete smelting plant with transformers of 
14,000 k.v.a., and the Bavarian Nitrogene Compan 
and the Silesian Electricity and Gas Company have bot 
ordered turbodynamos of large dimensions. The railwa 
section was last year almost exclusively employed with 
repair work for existing lines, and the work on the 
Allgemeine Elektricitats Gesellschaft’s express railway 
had, in the meantime, been curtailed. Of concerns 
closely connected with the company, the Berlin Elec- 
tricity Works paid 8 per cent. for last year, against 
7 per cent. for the previous year; the Felten and 
Guillaume Carl Works paid 12 per cent., against 11 per 
cent. ; the A.E.G. undertakings paid 6 per cent., as for 
the previous year; the National Automobile Company 
12 per cent., against 10 per cent. for 1915-16; the 
Bank for Electrical Undertakings 5 per cent., against 
8 per cent. for the previous year; and the Elektro- 
Freubrand Company 5} per cent. 

In the balance-sheet loans figure at 105,490,000 marks, 
and current obligations at 169,090,000 marks. The 
indebtedness for supplies amounts to 62,640,000 marks, 
and that to firms connected with the company to 
49,430,000 marks, most of which figures show a material 
increase. The company’s own bank credit amounts to 
111,500,000 marks, which the bank credit of connected 
concerns swells to 214,250,000 marks ; which sum has 
been further considerably increased during the current 
year. Credits in current account amounted to 145,910,000 
marks. During’ the year the company had become 
interested in the Hamburg Shipyard, a new concern, 
and the Innwerken Bavarian Aluminium Company. 
Different holdings of stocks, &c., amounted to 64,720,000 
marks; and, in addition, the company holds large 
numbers of shares in different concerns. The stock of 
raw materials is booked at 40,950,000 marks, that of 
half-finished products at 42,030,000 marks, and that of 
finished goods at 24,160,000 marks, whilst the figure for 
works in course of installation has from 
48,080,000 marks to 14,640,000 marks. Machines, 
tools and models have been entirely written-off, as in 
the previous year, although, no doubt, very material 
increases in this direction have taken place during the 
past year. The reserve fund amounts to 73,560,000 
marks, and an additional fund to 19,640,000 marks. 





GERMAN. COMMERCIAL AcTiviTy IN SWwImItzERLAND.— 
The Gazette de Lausanne, of November 18, gives publicity 
to a telegram from Berne, according to which a member 
of the staff of Krupp, Essen, has recently arrived in 
Zurich, where he has entered into communication with 
a number of personalities who are known to entertain 
Germanophil opinions. The object of his journey is to 
form an organisation which, if it succeeds, says the 
Gazette, will have a baneful influence upon the Swiss 
Press, and will place Switzerland in an unenviable situa - 
tion relatively to the Allies. Briefly, the organisation is to 
sign publicity contracts on behalf of the Germat. industry 
with a considerable number of Swiss journals, who then 
would be compelled to take up a Germanophil attitude 
throughout. Its object is also to purchase at remunera- 
tive prices the business of Swiss firms who have suffered 
through the war; their business would thereafter be 
continued by Germans, but under the former Swiss 
name. By the intermediary. of these Swiss firms, 
Germany would purchase from the Allies after the war 
the raw materials and the goods which she could not 
obtain directly, and would sell under a Swiss label the 
products of her industry. 





COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 


WE give below a few data on several Colonial and 
foreign engineering projects, taken from The Board of 
Trade Journal. Further information on these projects 
can be obtained from the Department of Commercial 
Intelligence, 73, Basinghall-street, London, E.C. 2. 


Australia.—H.M. Trade Commissioner in Australia 
has forwarded, under date September 27, an extract 
from the local press, from which it appears that loan 
estimates involving an expenditure of almost 4,000,000/. 
on public works were passed by the New South Wales 
Legislative Assembly on September 19. Provision has 
been made, inter alia, for the allocation of the following 
amounts for the purposes specified: Railways and 
tramways, 590,0001.; harbour trust, 234,000/.; State 
trawlers, 55,0001.; city and suburban railwa: (land 
resumptions and costs), 100,000/.; purchase of railway 
and tramway stores and material, 200,0001.; further 
sums for railway construction, 633,000/.; harbour and 
river works, 211,800/.; bridges, 26,5001. ; completion of 
offices at Central Railway Station, 25,0001. ; subdivision 
and improvements of lands disposed of to returned 
soldiers, including purchase of implements, stock, &c., 
80,000/.; purchase of sheep for stocking areas for 
soldiers’ settlements 15,000. ; prickly pear eradication 
on Crown lands, 10,0001. ; Metropolitan Meat Industry 
Board—new public abattoir and other works at Home- 
bush Point, meat distributing depot, &c., 200,0001. ; 
Government dockyard, Newcastle, 30,0001. (establish. 
ment) and 100,000/. (stores and material); River Murray 
Commission, part cost of works to be carried out, 85,0001. ; 
water supply and sewerage works, 932,6641.; Murrum.- 
bidgee irrigation area—construction of Burrinjuck dam, 
&c., 35,0751. ; shallow boring, to provide water supplies 
to settlers, 12,500/.; erection of canning and other 
factories, and installation of plant, 120,000. 


Norway.—The British Vice-Consul at Haugesund 
reports, under date October 6, that the committee for 
the enlargement of the port of Haugesund has issued an 
invitation for a competition of plans for the projected 
improvement and enlargement of the harbour and quay 
system in the port, and in this connection he has 
forwarded particulars of the proposed works, which, 
together with the names of the members of the jury 
who will consider the plans sent in, may be consulted at 
the Department of Commercial Intelligence. The 
project appears to be a very ambitious one, and its 
realisation will occupy some years. There will, doubt- 
less, be a demand for machinery, tools, iron and steel 
posts and girders, and it seems likely that electric 
cranes and many other articles will have to be ordered 
from abroad. The programme of work includes quays 
for local traffic ; quays for coasting traffic, with a depth 
alongside of 7 m. to 8 m., together with quays for foreign 
traffic with a depth alongside of 8 m. to 10 m., fitted 
out with the necessary goods sheds, warehouses, and 
electric cranes; quays for pulp goods, with depths 
alongside of 8 m. to 10 m.; breakwaters ; a bunkering 
station for ships drawing 10 m.; a landing stage; a 
railway station; a fish market; a Customs house ; 
a fire station, &c. The plan for the first section of the 
work is intended to include the arrangements for the 
harbour and quays, which are not to cost more than 
2,000,000 kroner (about 111,000. at par exchange). 





Sutpnuric Actip AND Hyprocen.—In the ordinary 
sense of the phrase hydrogen does not reduce sulphuric 
acid, and a chemist would not hesitate to leave hydrogen 
in contact with the acid. There is a slow effect, how- 
ever, and the hydrogen bubbling through sulphuric 
acid carries some sulphur dioxide away withit. Milbauer 
observed in 1907 that the reaction was very slow with 
pure hydrogen, but was much accelerated by the presence 
in the acid of traces of platinum metals and of many 
other elements and compounds, whilst some compounds 
(oxides of vanadium, tungsten, &c.)diminished it. In the 
Memoirs of the Manchester Philosophical Society, 1917, 
Number 3, pages 1 to 3, Mr. Francis Jones now shows 
that the reaction takes place even without any agitation 
or bubbling at ordinary temperature. He fills the bulb 
of a retort, which contains pure hydrogen, partly with 
strong sulphuric acid, and dips the open end of the neck 
of the retort under water, thus closing the retort. After 
a few days the water is seen to have risen in the neck, 
because some sulphur dioxide has been formed and been 
absorbed by the water. 


TunesteN Ores, MOLYBDENITE AND Metau.—In 
exercise of the powers conferred upon him by Regulation 
30A of the Defence of the Realm Regulations, the 
Minister of Munitions has ordered that the war material 
to which the regulation applies, shall include war ma- 
terial of the following classes and descriptions, namely :— 
All tungsten-bearing ores and tungsten metal and alloys 
and salts derived or produced therefrom, and all algo. 
denite and molybdenum metal and alloys and salts 
derived or produced therefrom. Every person, firm 
or company holding any stock of any of the material 
specified shall within fourteen days from November 30, 
furnish full particulars of any such stock to the Con- 
troller of Non-Ferrous Materials Supply, Ministry of 
Munitions, 8, Northumberland Avenue, ones W.C.2, 
The order also contains instructions applicable to mine 
owners, manufacturers, and merchants. Applications 
for permite under this Order should be made to :— 
The Controller of Non-Ferrous Materials Supply, A.M.2/K 
Ministry of Munitions, 8, Northumberland Avenue. 
W.C.2. This Order may be cited as the Tungsten and 
Molybdenite Order, 1917, 
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RECENT DEVELOPMENTS IN BY-PRODUCT 
COKING.* 
By Gzorce Brake Waker, M.Inst.C.E. 

THis paper is supplementary to one written by the 
author in 1900, when coke ovens of the retort type were 
little in use in this country. Since then a revolution has 
taken place in the system of coking, and large numbers 
of plants of ovens of the retort type, with recovery of by- 
products, are in exist , and are being constantly added 
to. The war has stimulated the demand for hydrocarbon 
explosives, and these are now commandeered by the 
Government, coking-plants being under the control of the 
Ministry of Munitions. 

Although the principle of external heating of the 
retort oven, as originally introduced by Evence Coppée, 
remains the same, considerable modifications in datail 
have been gradually introduced by various builders as the 
result of experience. The object of these modifications 
has been chiefly to increase the rapidity of the coki: 

rocess by the application of more intense heat, an 

y the heating of the air for combustion ; convenience 
and economy in operation have also received a good deal 
of attention. The recovery of by-products been 
greatly ape tay and in particular many experiments 
with more or less success have been made for achieving 
the “direct ”’ recovery of sulphate of ammonia. One 
of the most important developments has been the 
utilisation of the surplus gases in internal-combustion 
engines, and for town illumination, metallurgical furnaces, 
and other manufacturing purposes. 

The author describes the principal features of half-a- 
dozen of the most successful types of oven in use in this 
country and the recovery-plants associated with them, 
and cites figures showing economies obtained by the 
“direct ’’ recovery of sulphate of ammonia, here and 
in Germany. He also compares the relative value of the 
— gases used in producing steam (utilised through 
turbines) and in internal-combustion engines, to the 
advantage of the latter. 








German War Prortrs.—The Burbach-Eich-Diide- 
lingen concern earned for last year 20,495,027 marks 
profits, against 14,822,113 marks for 1915-16. 

© dividend has been fixed at 64 marks per share, 
against 48 marks for the previous year. A sum of 
2,000,000 marks has been applied to social welfare pur- 
poses and 700,000 marks to the pension fund, against, 
respectively, 1,500,000 marks and nil for the precedin 
year. The Auer Gasgliihlicht Company last year had 
— of 14,356,674 marks, against 12,335,337 marks 
or the previous year. The turnover, states the report, 
had been three times that of the best e year and 
the works were still taxed to the utmost of their capacity. 





InNpusTRIAL ENTERPRISE IN Norway.—Industrial 
combines and expansions continue to take place in 
Norway, where available capital evidently is exceedingly 
plentiful. With a view of amalgamating leading con- 
cerns in the iron industry, a company been formed 
with a capital of 12,000,000 kroner minimum and 
15,000,000 kroner maximum, which takes over 1,100 
shares of the Thune Engineering Company for a sum of 
3,300,000 kroner, and 993 shares in the Hamar Iron 
Foundry at a price of 1,986,000 kroner. The Norwegian 
Explosives Company (Norsk Sprongstofindustri) has been 
formed with a capital of 12,000,000 kroner. The new 
company has acquired, against 7,858,000 kroner fully- 
paid-up shares, 189 shares in the Nitroglycerine Com- 
pany, 250 shares in the Norwegian Sulphuric Acid 
Company, 1,840 shares in the Haaéden Works and 665 
shares in the Nitedall Powder Company. Under the 
style of Norwegian Sulphur Ore Mines (Norske Svovlkis- 
gruber) a company has been formed with a capital of 
5,000,000 kroner, fully subscribed, for the purpose of 
taking over the sulphur ore mines in Ranen and in 
Hardanger. The mines in question are considered 
among the best in Norway ; one mine alone, the Bossmos 
mine, is estimated capable of a production of 25,000 
tons, which, at the present prices, should be able to pay 
an interest on the capital. Norway does not confine 
herself to ventures within her own country; thus a 
company, the United Lumber and Veneer Company, has 
been formed with a capital of 1,500,000 kroner for the 


purpose of carrying on saw mills, planing mills, &c., 61 


in the State of Maranhao, Brazil, and elsewhere, and 
some concessions have been secured with this programme 
in view. Norwegian capital’sts are also understood to 
have purchased vast forests in Northern Russia, with 
16 saw mills, &c. The price is stated to amount to 
80,000,000 roubles. Of considerable importance to 
several Norwegian industries is the Northern Export and 
Import Company, in Christiania, which was formed 
in the beginning of 1917 with a capital of 500,000 kroner, 
which has now been increased to 5,000,000 kroner. 
The Norwegian industry suffers seriously from an 
increasing shortage of raw materials, and a committee 
has been formed, comprising departmental officials 
and leading men, for the purpese of drawing up a 
proposal for the formation of a joint board for the State 
purchase of raw materials, &c. At the same time all 
efforts are being made to enable Norway to produce 
her own uirements of iron and steel, and important 
moves in this direction may be looked for ere long, 
perhaps with State assistance, although private initiative 
in Norway seems — capable of grappling with the 
problem unaided. The large Norwegian company which 
is being formed to take over the large Kell 
eoncern in Norway, Sweden and other 


laces, will have 
a capital of 50,000,000 kroner (18 kr. = qh. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 


(Specially Compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


SEPTEMBER. OCTOBER. NOVEMBER. 
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SEPTEMBER OCTOBER. NOVEMBER. 
Notz.—In the diagram above the figures plotted for tin and copper are .the official closing cash 
quotations of the London Metal Exchange, as far as they have been reported, for “fine foreign” and 
“standard ”’ metal respectively. The prices shown for lead are for English metal, whilst those for spelter 
are for American metal. The prices are per ton. The price of tin-plates is per box of I.C. cokes free 
on board at Welsh ports. Each vertical line in the diagram represents a market-day, and the hori- 
zontal lines represent ll. each, except in the case of the diagram relating to tin-plates, where they 
represent ls. each. On July 7, 1916, the Minister of Munitions issued a list of maximum prices and 
regulations governing the dealing in certain metals, &c.; thus the price of hematite pig was fixed at 
. 28. 6d., Scotch at 51. 14s., and Cleveland at 4/. lls. 6d. per ton. Ship-plates were priced at 
111. 10s., and heavy steel rails at 10/1. 17s. 6d. per ton. These quotations are still in force. (For official 
regulations see page 45, vol. cii.) 
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Tue German Textite Inpustry.—On the initiative {| water: As the liquid ammonia boils at 33.7 deg. C., the 
and under the auspices of the Government of Saxony, | experiments have to be conducted at low temperatures ; 
a union has been formed, comprising members of the | the ammonia then may be as indifferent as water seems 
textile industry, for the purpose of scientifically investi- | to be in many salt solutions ; metallic sodium dissolves 
gating all questions connected with textile raw materials | in ammonia to a blue solution, e.g., Dr. E. B. Maxted 
and the different processes through which they pass. | (Journal of the Chemical Society of London, November, 
This institute will serve the textile industry in all parts | 1917), studying the preparation of alkali metals by the 
of Germany, and be domiciled in Dresden. | electrolysis of non-aqueous solutions, dissolved sodium 

- nitrite in perfectly anhydrous ammonia, and electrolyted 

“Tue Metric System.”—With reference to our | the solution, in a cell fitted with an asbestos diaphragm 
article under the above title, on page 301 of our last and two concentric cylindrical electrodes of platinum, 
volume, dealing with Mr. Allcock’s lecture on “The | by currents of 2:amperes at 110 volts. Instead of sodium 
Decimal System of Coinage, Weights and Measures,” | he obtained a bright yellow compound which did not 
delivered in March last before members of the Institution | dissolve in ammonia, but decomposed in water with 
of Civil Engineers and kindred Institutions, the lecture | violent generation of hydrogen. e substance proved 
is now available in phlet form and can be obtained | to be a peculiar additive compound of the nitrite, a 
from the author, “ bourne,” Ollerbarrow-road, Hale, | disodium nitrite of the formula NagNOz. Dr. Maxted 








ire. |also prepared this novel body by dissolving metallic 
codon in the liquid ammonia, which must be perfectly 
Disopium Nirrite.—Liquid anhydrous ammonia has | anhydrous, and then introducing the powde nitrite 


frequently been used in electrolytic researches as a/| into the solution, until the blue colour disappeared and a 
solvent for substances, which would decompose in | yellow et was formed ; the excess of ammonia 
aqueous solutions or would give products reacting with | could afterwards be evaporated at ordinary temperature. 
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SILENT ELECTRIC DRIVE 


FOR HYDRAULIC PUMPS. 


CONSTRUCTED BY MESSRS. HOLLINGS AND GUEST, LTD., ENGINEERS, BIRMINGHAM. 
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HypRavLic pumps cannot be directly driven from 
electric motors on account of the great difference of 
speeds between the two. The use of gearing is apt to 
be noisy, as the drive is not uniform all round the 
circle, while belting occupies a great deal of space, and 
the motor and pump cannot then be erected on the 
same base. Chains occupy an intermediate position 
between gear and belts, offering the advantages of 
both, with no disadvantages peculiarly their own. 
They are short enough to enable the motor and pump: 
to be erected on the same base; they are practically 
noiseless, and have some slight elasticity. We illus- 
trate on this page an example of this type of gear 
now being fitted by Messrs. Hollings and Guest, 
Limited, of Thimble Mill-lane, Birmingham. The 
chain from the motor to the middle shaft is a silent 
chain, and the chain from the middle shaft to the 
pump is a roller chain, both being of the Coventry 
Chain Company’s manufacture. Messrs. Hollings and 
Guest fit this form of gear to vertical two and three 
throw pumps for working baling presses, scrap presses, 
tyre presses and similar hydraulic machinery, and also 
to horizontal pumps with two cranks and four rame. 
They also fit such pumps both with belts and with 
gearing. 








Iron mx Grass-Sanp.—The Geophysical Laboratory 
of the Carnegie Institution of Washington has taken up 
the problem of optical glass, and Mr. J. B. Fe on has, 
in the course of these researches, observ that the 
usual quantitative determinations of iron in the sand 
for glass-makers are not quite unreliable. 
to dissolve the sand in hydrofluoric and sulphuric acid, 
heat the residue until the acids are expelled, and test the 
filtrate from the final residue for iron. This treatment, 
it is found, fails in the presence of small particles of 
minerals like magnetite, Jmenite (iron-titanium oxide), 
tourmaline, staurolite (a complex aluminium-iron- 
magnesium silicate), &c., which are quite common in 
sands, and which would not be broken up by the process 
described. They found, at Washington, in fact, that 
sand for optical glass contained 0.03 per cent., instead 
of 0.01 per cent., of iron. The analysis mentioned is, 
moreover, rendered difficult by the circumstance that the 
residue is often black with carbonateous matter, result- 
ing from a partial decomposition by the acid of the 
ceresine bottles, in which the hydrofluoric acid is kept. 
To destroy the minerals mentioned, the residue has 
to be fused with potassium pyrosulphate and, in the 
presence of staurolite, further to be fused with sodium 
carbonate. The paper (Journal of Industrial and 
Engineering Chemistry, October 1, 1917) does not specify 
why the iron is objected to. A very slight tinge of 
colour matters little, we believe, for lenses and prisms 
in ordinary use; but when absorption effects are to be 
observed, especially in pyrometer screens, all impurities 
become important. 





It is customary | gas 


GAS-FIRING BOILERS.* 
By T. M. Hunter, M.A., B.Sc. 


Gas as a boiler fuel was first used in connection with 
blast-furnaces somewhere about the middle of last 
century. The main reason why blast-furnace gas has 
not been used with greater success is that it carries huge 
quantities of dust. This is deposited in the boiler flues, 
resulting in a constant decrease of the evaporation and 
requiring to be cleaned out every few weeks. Under these 
circumstances the possibilities of the fuel were not realised. 
About twenty-five years ago, gas-cleaning plants were in- 
troduced, which provided cleaned gas and did away with 
this disadvantage. The introduction of regenerative 
coke-oven plants next provided ‘quantities of gas, which 
was also used for boiler firing. It was, however, found 
that even with this richer gas the efficiency of gas-fired 
boilers was still very low. 

The theory gained und that gaseous fuel was 
unsuitable for boiler firing, and that it was impossible 
with it to obtain anything like the efficiency or the 
evaporation obtainable in the same type of boiler by coal 

ing. 

About twenty years ago the Mond by-product pro- 
ducer, followed by other producers, provided another 
source of gas in large quantities, and in some cases this 
gas was used for boiler firing. The author thinks that 
in no case yet has gas firing of boilers with by-product 

roducer gas been made a commercial success, as it has 
m found that steam could be raised more cheaply 
from the coal dirert, even after allowi for all the 
income from the sale of by-products. He does not wish 
to be misunderstood in saying this, as he firmly believes 
that there are modern producer and boiler plants even 
now on the market which can make the gasification and 
-firing proposition a commercial success under 
suitable conditions. There is no doubt that gas-fired 
boilers have now a greater future than ever. Probably 
the time is not so far distant when our present method 
of burning coal together with its valuable by-products 
will be considered obsolete, and possibly even illegal. 
It will then be replaced by some type of by-product 
producer or coal distillation plant yielding gas, and this 
gas will without doubt be largely used for boiler-firing 

purposes. 

VaLvuE or Gas. 

Among the by-products recovered from the distilla- 
tion .of coal, the manufacture of iron, the destructive 
distillation of coal and other processes, takes a very 
important place, and a much more important one than is 
generally realised by those who receive huge volumes of 
gas as a necessary and certainly welcome result of pro- 
cesses which primarily were not started for the purpose 
of manufacturing gas. 

Coke-Oven Gas.—Let us assume a coke-oven plant 
of 50 by-product ovens which deals on an average with 
100,000 tons of coal per year and yields 6,000 cub. ft. 
of surplus gas of 450 therms per cubic foot per ton of 
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coal. Let us further assume that this gas is burned with 
the assistance of a suitable combustion ent, 
giving an efficiency of 80 cent. It would then be 
possible to generate 220,000,000 lb. of steam from and 
at 212 deg. F., which corresponds to 96,500 tons of 
steam per year. If the value of a ton of steam to a 
colliery is taken at le. 3d., the value of the surplus gas 
will be just over 6,0001,, and each 1 per cent. efficiency 
lost or gained will make a difference of 60/1. In other 
words, if the 100,000 tons of coal should produce 70,000 
tons of coke, the total value of the gas will be nearly 
ls. 9d. per ton of coke. 

Blast- Gas.—The question of gas efficiency 
for the iron works owner is a still more important one. 
It can be taken for granted that of the heat generated 
in a blast-furnace 50 per cent. is med by the p 
of making iron, and that the other 50 per cent. is recovered 
in the blast-furnace gas. If we assume 1 ton of coke 
to be used per ton of iron and the value of blast-furnace 
coke to be Tee. per ton, 9s. per ton of iron is represented 
by the calorific value of the gas. Part of this gas must 
be used for heating the blast, but by far the greater part 
is available for the gas-fired boilers, gas engines, and 
the like. If the stoves consume 30 cent. of the 
surplus gu: and if 10 per cent. be allowed for loeses 
through bell lowering, 60 per cent. is available for boiler 
firing, so that this portion of the gas with which we are 
chiefly concerned represents a value of nearly 5s. 6d. 
per ton of coke. 

Let us assume that a ton of coke is equivalent to 
27,800,000 therms ; then 13,900,000 therms per ton of 
coke will be available in the gas, and if 60 per cent. of 
that is surplus for boilers and gas engines, 8,340,000 
therms can be burned under boilers. If we again assume 
a boiler efficiency of 80 per cent., 8,340,000 therms 
would give 3.13 tons of steam from and at 100 deg. C. per 
ton of coke. If the value of steam at ironworks is 2s. 
per ton, which corresponds to a coal price of 12s. and an 
evaporation of 6 lb. of steam per pound of coal, we 
obtain 6«. 3d. worth of steam per ton of coke. 

In order to realise the economical importance of the 
whole question, let us assume the case of an ironworks 
with four furnaces, using on an average 3,000 tons of 
coke per week. The value of the coke for boiler-firi 
Ee is in their case 48,7501. per year, and eac 

per cent. difference in efficiency means a difference 
of no less than 4871. It is hardly credible, yet true 
that scarcely any ironworks obtains a boiler efficiency 
of more than 50 per cent., and that many get an 
efficiency much lower than this, so we see t small 
ironworks as described above are losing 30 per cent. of 
48,7501., or 14,6101. worth of steam a year, which could 
easily be recovered. The question of gas economy is 
thus seen to play a most important part in the financial 
prospects of ironworks. 

Returning again to the case of the ironworks described 
above, the loss per ton of coke is at least le. 1ld. when 
assuming an efficiency of 50 per cent. As efficiencies are 
frequently as low as 40 per cent. the actual losses 
sustained are often over 2s. 7d. per ton of coke. The 
manufacture of pig-iron in Great Britain was some 
10,000,000 tons a year before the war, so that if the 
average loss is only 2s. per ton, the formidable sum of 
1,000,000/. a year is sent up the stacks of the ironworks 
of Great Britain. 

Producer Gas.—The fallacy of a producer gas proposal 
for boiler firing without absolute security of the results 
obtained in the boilers is evident if the following figures 
are taken into consideration. A modern producer will 
yield nearly 75 per cent. of the heat contained in the 
fuel as heat in the gas, and with the old combustion 
arrangements hitherto in vogue no higher efficiency than 
50 per cent. can be counted on, so that only 37} per 
cent. of the heat in the fuel appears as heat in the steam. 
If we take a fuel containing 12,000 therms per pound, 
the total steam raised in a gas-fired boiler per pound of 
fuel in the producer would not exceed 4 fb. rom and 
at 212 deg. F. Then, again, 1% lb. of this had to be 
returned to the producer in the blast, so that the net 
evaporation for outside —— was only 3 lb. per 
pons of fuel. Under ordinary circumstances the same 
uels fired into boilers would have given 7 lb. or 8 lb. of 
steam per pound of fuel. With modern combustion 
arrangements an efficiency of 50 per cent. with producer 
gas can be raised to 75 per cent., so that fuel of 12,000 
therms will give 7 lb. of steam per pound of fuel; and 
as with the latest by-product recovery producers the 
steam necessary for producing by-products has been 
reduced to the amount necessary to drive the blowers, 
&c., the actual yield would be over 6} lb. of steam per 

und of fuel. The result in steam for outside purposes 
is not materially worse than if the fuel had been burnt 
in the boilers, and the by-products are available to 
provide for depreciation, interest and profit. 





Surrasiuiry or Gas ror Borer Frame. 


Coke-oven Gas.—Coke-oven gas gives comparatively 
higher efficiencies than the two other kinds of gas in 
gas-fired boilers owing to the greater ease with which 
it can be burned. Coke-oven gas is particularly suitable 
for firing water-tube boilers, and with suitable com- 
bustion arrangements evaporations of 5} lb. per square 
foot of heating surface can easily be obtained at the 
highest efficiency. 

last Furnace and Producer Gas.—Blast-furnace and 
producer gas, though of com tively low calorific 
value, provided that they are clean and supplied under 
suitable pressure, will give results, both in Lanca- 
shire boilers and in water-tube boilers. With Lancashire 
boilers evaporations of over 8,000 Ib. per hour can be 
obtained, and with water-tube boilers 5 lb. to 5} lb. per 
square foot of heating surface. Blast-furnace gas we 
have to accept as it comes from the furnaces. It is so 
important that the iron made should be exactly what is 
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required, that the kind of gas produced is never likely 
to be a matter of much concern to the blast furnace 
manager. We must accept the fact that occasionally 
the gas is hardly combustible at all, and we must devise 
means to deal even with this condition. 

The matter is different in dealing with producer gas. 
We naturally wish the richest possible gas, as it is the 
easiest gas to burn. At one large Mond plant the gas 
was found to be just under 100 therms per cubic foot, 
while at many slonte the gas is over 150 anny at 
cubic foot. Apart from the question of calorific value, 
there is the question of the constituents of the gas. Two 
gases of similar calorific value can be shown which would 
give very different results on combusti y-product 
producer gas, as is well known, is made by blowing steam 
and air blast into the producer fire, and the resulting 

contains hydrogen and CHy. These gases, on burning, 
orm respectively 1 cub. ft. and 2 cub. ft. of water 
vapour per cubic foot of Hz and CH,, and the latent heat 
absor' in forming this vapour, viz., 966 therms per 
und of vapour, is at present one of the inevitable 
osses in the use of the gas. The only way in which 
this heat could be recovered would be by cooling the 
chimney gases sufficiently to condense the water vapour, 
and this is impossible with our present economisers. To 
show the losses which are inevitable from this cause, 
the author gives the analyses of several , the net 
ealorific value, and the number of therms lost by latent 
heat in the water vapour caused by combustion. 











Coke- Blast- Moore Mond 
— oven furnace | Producer | Producer 
Gas. |Coke Gas.| Gas. Gas. 
per cent. | per cent. | per cent. | per cent. 
CO2 . — 12.0 12.7 16.0 
co... 8.1 29.0 15.5 8.0 
Bf oa 49.1 1.5 20.2 23.4 
cht, i2 32.6 0.7 2.2 8.2 
M4 Mas 3.1 _ _ _ 
ad 6.6 56.8 49.4 49.4 
OQ. .. 0.5 =_ 0.2 a 
therms | therms | therms | therms 
Calorific value (cold 
gas) i a 540 112 132 130 
Loss by latent heat 
in vapour of com- 
bustion oe 58} lt 12} 17 

















These analyses of gases, as in the case of any other 
analyses given in the paper, must be taken only as 
examples. They are analyses of gases with which the 
author has actually had to do, but it is well known 
that even on the same plant analyses of gas vary greatly 
from time to time., 


Dryine anp CLEANING Gas. 


It is very important that the should be when 
burned. ‘As an example of the ear of Beh, Boe oe 
in this way, the author had recently in use, at 15 deg. C. 
and 55 deg. C. respectively, the two producer gases 
described in the above table. The former gas carried 
under 2 per cent. by volume of water vapour, and the 
latter carried 15} per cent. This vapour must all be 
heated when the gas is burned, and it not only lowers 
the flame temperature, but also is responsible for carrying 
to the chimney a | quantity of sensible heat. 

To show the actual loss from this cause, let us assume 
that we have cleaned blast-furnace gas from the same 
furnace, in one inst at atmospheric temperature 
with 12 grammes to 15 grammes per cubic metre of 
water vapour, and in the other instance gas saturated 





at 70 deg. C., carrying about 362 grammes per cubic 
metre. analysis of the gas at 0 deg. C. = atmo- 
spheric pressure is :— 
Per Cent. Calorific Value. 

Re 

ag Ae --» 8 1965 calories per cubic metre. 

COz vel Ce [ 107 therms per cubic foot. 

Ne - ae 


In both cases the gas is to be burnt under boilers 
with an excess of air of 25 per cent. We have to ascer- 
tain, first of all, the air necessary for the combustion 
of this gas without excess of air, which is shown by the 
following tab!« in cubic metres :— 


























-- 1 Cub. M. | Oxygen 

of Gas. | needed.| CO, H20 Ne 

He ae 0.03 0.015 — 0.03 -- 
Cc ae 0.029 0.145 0.29 _ = 
CO2 .. 0.08 —_ 0.08 —_ — 
Ne 0.60 _— —_ — 0.60 
1.00 0.160 0.37 0.03 0.60 

Air required : 

0.160 x 4.77 = 0.78 carrying Noe .. 0.62 


Total No 4 (cub. m.) 1.22 
25 per cent. excess of air, 0.78 x 0.25= 0.195 cub. metre. 


The combustion temperature of this gas when burnt 
with an excess of air of yt 7 cent. is 1,294 deg. C. 

Now take the oe at 70 deg. C. Its temperature is 
about 55 deg. C. higher than atmospheric temperature, 
so that the additional sensible heat per cubic metre is 
3 therms. This raises the calorific value of the gas to 
110 therms. To this must be added the heat in the 
water vapour accompanying the gas, so that the calorific 
value of the gas plus the water vapour will be 113 therms 
or 998 calories. One cubic metre of aqueous vapour at 
70 deg. C. en 644 grammes (1 cub. metre of water 
vapour at 0 deg. C.=810 grammes: at 70 deg. C. 





( 810 x 273 
273 + 70 
the gas will correspond to 0.562 cub. metres, and the 
combustion temperature is found to be 1010 deg. C. This 
shows that there is a drop of 284 deg. C. in the combustion 
temperature, which of course is a very serious matter. | 
It is much more difficult to obtain complete combustion | 
of this mixture of aqueous vapour and gas with an) 
excess of air of 25 per cent. than if gas alone is dealt with. | 
Let us assume that it would possible to burn 
completely the dry and the wet gas with an excess of | 
air of 25 per cent. and to pass the waste gas to the stack | 
in both instances at a temperature of 250 deg. C. The 
losses through waste heat in the case of dry gas would be | 
0.5758 x (250 — 15) + 0.0001242 x (2502 — 152) = 204) 
calories, and in the case of the wet gas | 


0.775 x (250 — 15) + 0.000208 x. (2502 — 152) = 297 


). so that 362 grammes of vapour carried by 





calories per cubic metre of the gas burned. The loss| ,, 


through waste gas for dry gas would be 21 per cent. of | 
the total value of the gas, and for wet gas 29.8 per cent. 
Or, in other words, the presence of the water in the) 
gas will cause an unavoidable and irredeemable loss of | 
8.8 per cent., in addition to the loss by the reduced flame | 
temperature. Assuming in both cases 5 per cent. less | 
through radiation and conduction, the actual efficiency 
for dry gas would be 74 per cent., and for the wet gas 
65.2 per cent., which is equivalent to a drop in the out- 
put obtainable from the same quantity of gas amounting 
to 12 per cent. 

The simple ence of water in the gas can, under 
otherwise absolutely equal conditions, result in : 

1. A drop in efficiency of nearly 9 per cent. 

2. A drop in evaporation of more than 21 per cent. 

3. The loss due to lower flame temperature, which 
the author has not attempted to calculate. 

From these calculations it is evident that an engineer 
who has to specify a producer plant, or a gas-cleaning 
plant, where washing of the gas is part of the process, 
should take care to neg Bp maximum amount. of 
water vapour allowable in gas ied. 

Contrary to a frequently expressed opinion the 
author does not believe that the dust in itself impairs 
seriously the heating value of blast-furnace gas; and 
the uncleaned gas has the advantage that it contains 
the sensible heat. The dust, however, may seriously 
affect the efficiency of the boiler. After four or six 
weeks the dust accumulates in such large quantities 
that the evaporation falls and combustion may even | 
take place partly in the stack instead of under the) 
boiler. Where Lancashire boilers are to be fired, it! 
will therefore generally pay to install a gas-cleanin 
plant, even at the expense of the sensible heat whic 
is lost in the cleaning process. Conditions are much | 
more favourable with water-tube boilers, as with these 
it is often possible to clean the tubes without stopping 
the boiler. 

So far as the author can discover, the cost of cleani 
gas, inclusive of all charges, is about 2d. per 35, 
cub. ft., and is practically the same whether the wet | 
or the dry process is used. 

The sensible heat in blast-furnace gas per cubic foot | 
is approximately as follows :— 








Temperature of gas, 
7 en ... 200 250 300 350 400 
Sensible heat, therms 


per cubic feet 7 S ..41)..&@. - 
As cold blast-furnace gas varies from about 90 therms 


age of the total heat of the gas. Firing water-| 
tube boilers with properly designed burners, and using | 
the steam lance say twice a day to clean the tubes, 
the efficiency with uncleaned gas is certainly within 
10 per cent. of the efficiency with cleaned gas—prob- 
ably within 6 per cent. On the other hand, with Lanca- 
shire boilers the average efficiency over 4 weeks or 
6 weeks with uncleaned gas is very considerably lower 
than with cleaned gas. 





TyYPEes or Borers. | 
are used 


Lancashire Boilers.—Boilers of this type 
very largely, and have to be utilised in the best way | 


aged or gas firing. It is a pity that three-flue and 
ve-flue boilers are not more often used, as they not only | 
give a a heating surface, but also allow of sm 

volumes of gas being burned in each flue. With smaller 
volumes of gas it is easier to burn the gas with a small 
excess of air. A disadvantage of the Comneghin boiler 
when gas-fired in any of the usual ways, is that the fall 
of temperature in the gases from one end of the flues 
to the other is not sufficient to set up good circulation 
of the water, as is done by the intense local heat of the 
fire when the boiler is hand fired. In spite of all that is 
said against gas-fired Lancashire boilers, they will 
continue to be used and, in the author’s opinion, success- 
fully and economically used. As to the output to be got 
from these boilers, the author has experience of cogelele 
evaporations of over 9,000 lb. per hour from and at 
212 deg. F. from ordinary 30 ft. by 8 ft. boilers, both 
with producer gas and with blast-furnace gas. If we 
notice that the evaporation of 9,000 Ib. per hour, i.e., 
nearly 10 lb. per square foot of heating surface, corre- 
8 

claimed for the Bonecourt boiler at the lower suctions, 
and that this evaporation is far higher than what we 
should expect from a water-tube boiler, we may develop 
OF ged respect for the much maligned Lancashire 

ler. 

We have no other internally fired boiler in common use 
than the Lancashire boiler. ising the advantage 
of boilers having flues when using feed water of doubtful 
quality, it is a matter for experiment to find the best 
pattern. The author’s idea is to have a boiler with a 


| 





very closely to the Sh aig per square foot | C 


considerable number of smaller tubes, forcing the gas to 
burn at the highest possible tem ture in each; and 
to have no obstructions in the tubes and no mechanical 
suction. He believes that such a boiler, properly in- 
sulated, would give at least as good results as the best 
water-tube boiler. The points requiring elucidation are 
in regard to the pro ion to fixed between the 
length of boiler and diameter of flue. These could 
be worked out at a compenetiyey small cost by experi- 
menting on pipes of different diameter and length im- 
mersed in a water-tank. 

Water-Tube-Boilers.— Wherever high-press 
are to be installed, there is little doubt that water-tube 
boilers will be chosen if the available feed water is soft 
eno or can be suitably treated. It is im it that 
sufficient combustion s should be provided for the 
p= volumes of gas to be burned, so that the gas may be 
fully burned before passing through the tubes. External 
combustion chambers should be avoided as causing un- 
losses by radiation and conduction of heat, and 
because the highest temperature is not attained in the 
immediate vicinity of the tubes. 

A good boiler should evaporate about 80 per cent. of 
its load in the first bank of tubes, 15 per cent. in the 
second, and 5 per cent. in the third. e third bank is 
thus practically an economiser, and this accounts for 
the fact that maximum evaporation of water-tube 
gas-fired boilers per square foot of heating surface is 
usually only 5} Ib. to 6 Ib. per hour. In a large Stirling 
boiler fired with coke-oven gas and evaporating 5} lb. 
per square foot of heating pal. the temperature of the 
steam was 290 deg. C., the temperature of the gases 
leaving the boiler was only 238 deg. C., and the tem- 
perature of the feed water was 55 deg. C. 

When judging a boiler it will be safe to take the results 
obtained from coal-firing, as we can be certain that if the 
same boiler is fitted wi ood furnaces and arranged for 
gas-firing it will do somewhat better. In any case where 
ens is concerned the choice of the right com- 
oustion arrangement is much more important than the 
choice of the best boiler. Up-to-date boilers do not 
differ in their results when coal-fired, and, when the 
same stokers are chosen, by more than 5 per cent. at the 
( toid Ww 





; h » when it comes to gas-firing, one 
combustion arrangement can easily do 50 per cent. 
better than another. 

Another important 


uestion is the arrangement of 
superheaters in fred boilers. When _ gas-fired 
boilers are csengel Ser hand-firing and gas-firing, the 
nozzles of the burners are, as a rule, too near the super- 
heaters, so that in a good many cases the superheat 
imparted to the steam is too large. Superheated steam 
pays as long as the superheat is not more than 85 deg. 
C. The heat added to the steam over and above that 
is practically lost, unless the steam is carried a very 
long way and loses part of the superheat in transit. It 
is, therefore, essential that the distance between the 
superheaters and the nozzles of the burners should be, 
if possible, more than 10 ft., so as to emsure that the - 
superheater does not come into contact with the burning 
as 


The ideal boiler for as-firing has not yet been deve- 
loped. There is no doubt that a water-tube boiler 


| which is arranged so that the gas can be fully burned 


before passing through the tubes, and where the gas 
stream is kept at right angles to the line of the tubes by 
careful baffling, is the best boiler we have so far. - To get 
higher outputs from such a boiler per square foot of 
‘heating surface is a matter calling for more rapid com- 


to 110 therms per cubic foot this sensible heat is Seti haces eonily coaementh wien carter —- 


Borter DRaveut. 


The efficiency of a boiler ry se for any given com- 
bustion arrangement on two factors—the gas pressure 
and the chimney draught. With a constant draught 
and a tant gas pr e there should be no difficulty 
whatever in obtaining. a constant maximum efficiency 
on a gas-fired boiler. 





CoMBUSTION: 


First of all it is essential that a 
arrangement should be provided. ntil this is done, 
little progress can be made. Good combustion can only 
be attained by providing an intimate mixture of air and 
gas. Complete combustion should take place ve 
rapidly, at the ee possible temperature and wit 
the smallest. possible excess of air. At different plants 
we find not only gases with different analyses, different 
temperatures, and different pressures, but the conditions 
also vary as to type of boiler, draught, and load. Each 
case has to be considered in all its details. It is not 
always safe to say that a certain combustion arrange- 
ment will suit because it is working successfully in 
another plant under somewhat similar conditions. 

The original method of burning gas in boilers was 
simply to pass the gas into the flue from an opening near 
the door and to admit air by the door. The air and gas 
were left to mix as best they might. There are still far 
more boilers in this country fitted with this arrangement 


roper combustion 


than with all other arrangements put ther. The 
most usual improvement upon this method is the pro- 
vision of com ustion chambers in front of the boiler. 





lose a serious amount of heat by 
radiation, and give the maximum tem ture in the 
wrong p! tside the boiler instead of inside. Neither 
of these methods is of any use when the larger boiler out- 
puts are required, as unburned gas appears in the waste 
gases as soon as the boiler load is forced. The usual 
efficiency of boilers fitted with these arrangements 1s 
about 55 per cent. Sometimes it is as high as 60 per 
cent., and often it is far below 50 per cent. 

Combustion arrangements have to be designed to 
suit three different conditions of gas pressure :— 


Dec. 7, 1917.] 


ENGINEERING. 


615 








1. Steady pressure of 1 in. water gauge or more. 

2. Intermittent pressure, i constantly from 
1 in. water gauge or more, to nil, with total stoppage 
of the gas flow and extinction of the flame. 

3. Very low gas pressure, or a pressure which may 
sometimes be high, but is low for considerable periods. 

1. For a steady gas pressure the Bunsen type of 
burner gives the best results. Such burners would have 
been generally adopted years ago but for the technical 
difficulties in designing them. It is easy to design the 
small Bunsen burner we use in the laboratory, but much 
more difficult to design burners for 80,000 cub. ft. 
or 120,000 cub. ft. of gas per hour. A good burner of this 
type provides its own primary air which amounts to 
60 per cent. of the air necessary for combustion. The 
gas, acting as an injector, draws in this air and also 
mixes a omy the air and gas before ignition takes 
place. Whether or not the burner is doing its duty 
in this respect can be tested by taking a COr reading 
of the gas-air mixture in the burner barrel. The second- 
ary air, which is just as essential, is drawn in by the 
chimney draught, in conjunction with the injector 
action of the mixture emerging from the burner nozzle. 

The maximum flame temperature should be found 
in the region of the boiler within a few feet of the burner, 
and there should be a minimum volume of flue gases 
carrying away heat to the chimney. The amount of 
gas to be burned in a boiler is only limited by the volume 
of gases with which the flues can deal under the conditions 
of gas pressure and chimney draught. Thus the boiler 
output is larger than it could possibly be with a bad 
combustion arrangement, in addition to the efficiency 
being improved. 

2. Intermittent gas pressure is found at most iron- 
works having no gas-cleaning plant. Each time a 
bell is lowe to admit the charge into a blast furnace, 
the gas pressure drops and usually the gas fails altogether. 
Ordinary Bunsen-t burners are useless under these 
conditions. They light back at the gas inlet inside the 
mixing tube, and each burner requires attention from 
the boilerman every time the pressure falls—say every 
10 minutes—an impossible proposition. It is only very 
recently that this problem has been solved. Burners 
have been developed which draw in and mix primary 
air with the gas in a similar manner to the Bunsen 
burner. These burners work on the injector principle. 
Their mixing tubes are made conical, expanding in cross- 
section from the gas inlet to the burner nozzle. This 
form offers practically no frictional resistance to the 
flow of the mixture of gas and air. It is well known 
that a flame travels through a mixture of air and gas 
at a certain definite speed for a known mixture. The 
burners are so proportioned that the speed of the mixture 
of air and gas at the burner nozzle is greater than the 
speed of the explosive reaction of the flame, and there-| 
fore, when the gas pressure is present, the gas burns 
at the end of the burner. When the gas pressure falls 
the gas burns at that point where the speed of the gas-air 
mixture corresponds to the speed of the flame. When 
gas fails, the flame is extinguished and a small coal 

re is kept in the boiler to ignite the gas when it returns. 

As soon as gas pressure returns, the velocity of the 
gas-air mixture forces the flame out of the mixing 
tube and combustion continues at the burner nozzle 
as before. 

It is found that this burner automatically adjusts, 
over considerable variations of gas pressure, the weight 
of primary air drawn in to the weight of gas passing, 
on account of the absence of friction in the mixing 
tube. At one English ironworks, on a Lancashire 
boiler working at a gas pressure of about 1 in. water 
gauge, it is found that the temperature of the waste 
gases is 315 deg. C., while the temperature in neighbour- 
ing boilers fitted with the old combustion arrangement 
is from 700 deg. C. to 900 deg. C., with combustion still 
ae in the dampers. 

3. To deal with gas at a very low gas pressure, and 
to get a good mixture of gas and air, is impossible 
without mechanical assistance. No burner will mix 
them properly. A Bunsen-type burner would light 
back at once at such low gas pressures. The problem 
can be solved in two wa’ (a) Air and gas can be 
drawn in by means of a fan, mixed completely in the 
fan, and the mixture supplied to the boiler by a simple 
pipe; or (6) power to work a Bunsen-type burner can 

got by raising either the gas or the air to a sufficient 
pressure. The method of complete mixing is being tried 
in America, but the author has so far no figures for it. 
He has no doubt that it can be done successfully, but 
it is evident that it has certain risks. 

If the pressure of either gas or air is raised to 2 in. 
or more, the conditions are then similar to those in (1) 
where a steady gas pressure exists. The mixing in the 
burner is done either by the gas or by the primary air 
entering under pressure; and the secon air is 
drawn in at the burner nozzle as usual. To raise the 
gas pressure, a fan is inserted in a by-pass on the gas 
main, and three valves are provided to cut off the fan 
on each side and to close the gas main when the by-pass 
is open. The fan to raise the air pressure has only to 
deal with 60 per cent. of the air required, but an air 
main is required connected to each burner. Although 
both these methods are costly, the results, both as to 
additional boiler load and as to improved efficiency, are 
80 satisfactory as to pay many times over for the outlay. 

When a short, intense flame is required, we must 
use either air or gas under considerable pressure. This 
method is well known in the case of urnaces for re- 
heating and melting. From 1} Ib. to 2 lb. per square in. 
pressure on the air supply is the most suitable pressure, 
though excellent results are got with 12 in. (water 
gauge) pressure. The whole of the air needed for com- 
bustion is supplied by the mixing arrangement, no 
sec air being used. The author believes that by 





this od, which pute the boiler under pressure, and 


by simply drawing off the products of combustion by 
the chimney draught, we should make a considerable 
advance in the direction of larger boiler outputs com- 
bined with high efficiency. 

On the point as to the necessity for intimately mixi: 
air and gas before combustion starts, it has been fo 
in America by a series of experiments on water-tube 
boilers that a smaller combustion space is needed in 
proportion as the air and gas are more intimately mixed 
in the burners. 

Preheated air and hot gas are of great advantage for 
boiler firing. Air preheated to 190 deg. C. was 
at one plant, with producer gas of 150 therms per cubic 
ft. The sensible heat of the air added 5 per cent. to the 
calorific value of the gas, and thus raised the flame 
temperature. It depends upon where the heat is got, 
whether it really adds anything to the total efficiency, 
There is one arrangement in which air is preheated by 
coming through the centre of the flue of a Lancashire 
boiler in an iron pipe from the back of the boiler. The 
air is supplied very hot, but the heat is got by taking 
from the products of combustion heat which should have 
gone into the stream. In another arrangement, gas is 
supplied through a pipe which es into the boiler flue 
and bends back again, so that this bend is actually in the 
flame. The gas is heated very considerably, but again 
at the expense of the temperature of the products of 
combustion. These arrangements probably do account 
for some small gain in efficiency over the old methods 
of gas firing ; but if the air or gas is heated by waste gas, 
say in an ecc iser or in p tside the walls of 
the boiler, the heat then supplied is all clear gain. 

There are certain cases in which a good combustion 
arrangement seems to fail. The peculiarities of a boiler 
may baffle all attempts at improvement. These are the 
cases which require hours of study and the use of every 
means which experience suggests. The solution is often 
found in bad design of flues, or in the defective condition 
of internal flue walls or baffles, and sometimes in a pecu- 
liarity of gas conditions—the conditions being different 
from those existing when the combustion arrangement 
was designed. 





Barter ConTROL. 


We have got to accept the fact that the human element 
in almost every case is an important factor in boiler 
control. Of course an arrangement can be provided 
whereby the air supplied to a boiler is controlled com- 
pletely by the quantity of gas passing, and where the 
chimney draught is kept constant, either by induced 
draught or by damper control. Still we recognise that 
the cost and the added complication of such arrange- 
ments are such that few managers will instal them, 
even though perfect combustion conditions would always 

revail. 

. There are three methods by which we can test what 
results are being got by a boiler, namely: (1) by measur- 
ing the gas supplied and the water evaporated ; (2) by 
analysing and taking the temperature of the waste 
gases, as described above; and (3) by taking the com- 
bustion temperature. All these methods are good. 
The chemical method is slower and more laborious than 
the pyrometer method, but it is cheaper and gives much 
more information. 

The apparatus for boiler control will cost a consider- 
able amount, and it must not be overlooked that the 
best outfit of recording instruments is useless unless @ 
constant and intelligent use of them is absolutely 
enforced. All the temperatures, pressures, volumes, and 
analyses taken, should be entered up in a special book. 
At least once a week a balance sheet should be drawn up, 
showing the allocation of the gas to each part of the work 
and the results obtained therefrom. is should be 
submitted to the manager weekly, with the necessary 
explanation in case any result falls short of the required 
efficiency. If, in addition to this, the boilermen and the 
man in charge of the boiler plant are given a premium for 
maintaining good results, boiler control will soon develop 
into a fine art, and prove an important source of revenue. 





APPENDIX. 


[The appendices to this paper deal with specific heats 
of gases at various temperatures, the calorific value of 
ases and analyses of various gases. ] 

The Le Chatelier formuls for the specific heat of gases 
at any temperature, have been used throughout the 

r. . 

Ponnaly the specific heats at high temperatures were 
unknown. The results attained by assuming that 
specific heats were constant at all temperatures, ¢.g., in 
the eslediatien of flame temperatures, were known to 
differ by hundreds and in some cases by thousands of 
degrees from the temperatures as actually measured. 
Mallard and Le Chatelier determined the increase of 
specific heat with rise of temperature. By doing this 

ey have removed this great discrepancy between 
theory and practice. 

The actual specific heat of 1 cubic metre at temperature 
T deg. C. is given by Le Chatelier as follows :— 


for Nez, O2, He, CO = 0.303 + 0.000054 T, 
or CO2 = 0.37 + 0.00044 T, 
for vapour HeO0 = 0.34 + 0.00030 T. 


The mean specific heat between 0 deg. and T deg. is the 
specific heat at 0 deg., plus half the increase, e.g., for 
C02 = 0.37 + 0.00022 T. 

The quantity of heat needed to raise 1 cubic metre, 
measured under standard conditions from T° to T°1, is, 
in calories :— 


for No, O2, He, CO= 0.303 (Ti1—T) + 0.000027 (T%:—T2), 
or CO2= 0.37 (Ti —T) + 0.00022+-(T2:—Tz2), 
for H20= 0.34 (T:—T) + 0.00015 (T2;—Tz2). 


To use these formule we must first calculate from the 





analysis of the “ed burned what is the composi- 
tion of the products of combustion. The theoretical 
composition is found as follows (the O2 and air theore- 
tically required are also shown) :— 
Product of Proportions of Constituents of 

Combustion. Gas—by Volume. 

COz = COz2 + CO + CH, + 202Hs 

H2O = HO + He + 2CH,4 + 2C2H,4 + HeS 


SO2 = 
Oz = + $He + 2CH,4 + 3C2H4 + 3/2H2S— Op 
Ne = Ne + 3.771 X Op 


Air = 4.771 X Qe 


An example of the use of this is given in Table 2. 

When the composition of the waste gases is known, 
the loss by sensible heat in the waste gases at any 
temperature, and with any excess of air, is calculated as 
follows. 

Let us take the coke-oven gas given in Table 1 and 
calculate the loss if it were burned with only the theore- 
tical quantity of air, and if the waste gases passed 
away at 200 ~—- C. above atmospheric temperature. 
The waste gases from 1 cubic metre of live gas are : 

CO2 = 0.469, HgO = 1.205, air and N = 3.976 (see 

Table 2). 


For CO2 
= 0.469 (0.37 x 200 + 0.00022 x 2002) 


for H2O 
= 1,205 (0.34 x 200 + 0.00015 x 2002) 


for air and Ne 
= 3.976 (0.303 x 200 + 0.000027 x 2002) = 244.5 


Total . calories 372.5 


The calorific value of the gas was 4.779 calories per 
cubic metre (Table 1), so that the loss by sensible heat 
is 372.5/4,779 = 7.7 per cent. (as shown in Table 4). 

The combustion temperature T of the gas is calcu- 
lated thus. 

For the above coke-oven gas burned with 17 per cent. 
excess air, Table 3 shows the composition of the products 
of combustion to be 


CO2 = 0.469, H2O = 1.205, air and Ne = 4.751. 
The equation giving the temperature is 
for COz 0.469 (0.37 T + 0.00022 T2) 
for H2O + 1.205 (0.34 T + 0.00015 Tz) 
forairand Ne + 4.751 (0.303 T + 0.000027 T2) 
= 4.779 (the calorific value in calories). 
Whence we find that T = 1,750 deg. C. : 


Recently calculated combustion tem tures for 
samples of blast-furnace coke gas and Mond producer 
gas were 1,350 deg. C. and 1,270 deg. C. respectively, 
— 25 per cent. excess of air. 

e require also to be able to calculate the losses by 
latent heat and by unburned gas in the waste gases. 

To find the latent heat in the waste gases from the 
above coke-oven gas: Table 1 shows that 1 cubic feet 
of gas produces 1.205 cubic feet of water vapour when 
burned. Reduce this to pounds of water by multiplying 
by 0.05022, and we have 


1.205 x 0.05022 x 966 = 58.5 therms 


as the required latent heat in the waste gases formed 
by the combustion of 1 cubic feet of this gas. 


Taste I.—Coke-oven Gas. 


= 38.8 


= 


89.2 





















































Composition. Net Calorific Value of the 
Per Cent. Gas. 

Bs f 49.1 H 0.491 x 2,613 = 1,282 

hy 32.6 hts 0.326 x 8,598 = 2,800 

Ca 8.1 0.031 x 14,480 = 449 

Cc 8.1 © 0.081 x 3,062 — 248 

O2 0.5 —- 

Ne 6.6 ‘4,779 calories per cuble 
—_—— metre = 637 therms 
100.0 per cubic foot. 

Taste Il.—Coke-oven Gas. 
Products of Combustion. 
1 Cub. Ft. caveee 
- of Gas. | Required. 
CO2 H20 Ne 

Neo 0.066 -- a _ 0.066 

bit 0.491 0.245 _ 0.491 _ 

Cc 0.326 0.652 0.326 0.652 _ 

cat, 0.031 0.093 0.062 0.062 - 

© 0.081 0.041 0.081 _- _ 

O2 0.005 | —0.005 _ _— _ 

1.000 1.036 0.469 1.205 0.066 
Air required : 
1.036 x 4.77 = 4.94 cub. ft. carrying No -» 8.91 
Total No cub. ft. 3.976 
x congue Waste Theoretical CO2 
Dry. Wet. Dry. Wet. 
per cent. | per cent. 

© 0.469 0.469 10.8 8.32 

He — 1.205 _ a= 

Neo 3.976 3.976 _ — 

4.445 5.650 cub. ft. per cubic foot 
of live gas. 
To calculate the loss due to unburned gas present in 
the waste gases: suppose the test showed CO = 1 per 


cent. for the above coke-oven gas, with CO2 = 8 per cent ; 
then 1 cent. of 5.22 (the dry volume of the waste gas, 
Table 3) gives 0.0522 cub. ft. of CO unburned cubic 
feet of live gas. The loss is thus 0.0522 x 344=— 18 
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therms per cubic feet of live gas. As the gas was 537 
therms per cubic feet, this is a loss of 3.3 per cent. 

A reading of 1 per cent. CO in the waste gas from the 
blast-furnace coke gas used in Table 5, with 13 per 
cent. of COz would by a similar calculation give a loss of 
0.02977 x .344 = 10.4 therms (Table 7) = 8 per cent. 

The loss corresponding to 1 per cent. of CO in the waste 
gas is larger or smaller according to the volume of the 
waste gases of which it is a p rtion. This volume we 
can find from the readings of COz and CO by looking 
up the tables. 


Taste IIIl.—Coke-oven Gas. 


Composition of Waste Gas, from 1 cub. ft. of Gas, at 
Varying Percentages of CO2. 





Per Cent. ~ on 
Dry Waste Gas. 
Air and No 
| Total Wet Waste 
Gas. 
Excess of Air. 


=e 


vanreoooo 
cooooom 








Nil 
17 
30 
45 
70 
100 














Taste IV.—Coke-oven Gas. 
Losses through Sensible Heat in Waste Gases at Varying 
COz for Various Rises ‘of Temperature. 





Per Cent. 
CO2 on 
Dry Waste 
Gas. 


300 


200 250 
deg. C. | deg. C. | deg. C. 





y| #s 


Loss 
per cent. 
Toe 


3 





beer 
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Composition. 
Per Cent. 

co 209.0 CO 
©Og 12.0 CH, 
CH, re He 


He 
Ne 56.8 
100.0 


Taste V.—Blast-furnace Coke Gas. 
Caloritic Value. 


0.29 x 3,062 — 888 
0.007 x 8,598 = 60 
0.015 x 2,613 = 39 


987 calories per cubic metre 
= 112 therms per 
cubic foot. 

Taste VI.—Blast-furnace Coke Gas. 


Products of Combustion. 
i Cub. Ft. 
of Gas. 





pet mel 


0.145 


0.014 
0.007 


Cc H20 





0,12 


0.007 
0.015 
0.568 


1.000 


0. 

0. 
0.568 
0.568 




















0.166 0.417 0.029 


Air required 


0.166 x 4.77 = 0.79 cub. ft., carrying No 0.624 


1.192 





Composition of Waste | Teoretical COz 





Dry. Wet. Dry. 


per cent. 
25.9 


Wet. 





r cent. 
0.417 ae 
1.192 
1.609 


0.417 
0.029 
1.192 
1.638 


» 




















~ Moisture in this case will only affect second decimal in 
loss per cent., and can therefore be neglected. 
Taste VII.—Blast-furnace Coke Gas. 
Composition of Waste Gas from 1 cub. ft. of Gas at 
Varying COz. 





Air and N.| ° 








1.192 
1.395 
1.665 
1.901 
2.188 
2.560 
3.060 
3.753 
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The accompanying tables must be adapted, by the cal- 
culations given, should the gas to which they are to be 
applied differ from the gases for which they are calcu- 
lated. It will, however, be found that they a 


stand, to quite a considerable range of s variations 


ly, as they | ¢ 


The author wishes to acknowledge his debt to Richards’ 

** Metallurgical Calculations ’’ for the great help it has 

been to him in this work. 

Taste VIII.—Blast furnace Coke Gas. 

Loss nae Sensible Heat in Waste Gases at Varyin 
CO2 for Various Rises of Temperature. ii 





Per Cent. 
CO2 


fs 
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Taste IX.—Blast-furnace Coal Gas. 
Calorific Value. 

3,062 = 921 

98 = 94 

1,207 calories per cubic metre 


= 136 therms per 
cubic foot. 


TaBLe X.—Blast-furnace Coal Gas. 





Products of Combustion. 
1 Cub. Ft. 
of Gas. 





0.542 
0.542 














r required : 
0.213 x 4.77 = 1.018 cub. ft., carrying Ne 0.802 


1.344 





Composition. Theoretical CO: 





Dry. | Wet. 





per cent. 
22.3 


per cent. 
0.385 0.385 21.1 
0.095 


1.346 | 1.844 
1.729 1.824 











Taste XI.—Blast-furnace Coal Gas. 


Composition of Waste Gas from 1 cub. ft. of Gas at 
Varying CO2. 








Dry Waste Gas. 
Air and N. 
Total Dry Waste 
Gas. 
Total Wet Waste 


Cent. 
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Taste XII.—Blast-furnace Coal Gas. 


Loss through Sensible Heat in Waste Gases at Varying 
COz for Various Rises of Temperature. 





Per Cent. 
CO: on 

Dry Waste 
Gas. 


250 
deg. C. 


350 
deg. C. 


fs 





r 


z 
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32. 




















Taste XIII.—Producer Gas. 
Calorific Value. 
3,062 = 563 


2,613 = 679 
8,598 = 189 


x 
x 
x 


Taste XIV.—Producer Gas. 





. Products of Combustion. 
.| Oxygen 
. | Required. 





CO2 





0.116 
0.184 


0.022 





1L 
000 





0. 
0. 
QO. 
0. 
0. 
0. 
1. 


0.266 0.322 











Air required : 
0.266 x 4.77 = 1.268 cub. ft., carrying N2 





Com tion of Waste 
posi a Theoretical CO» 





Dry. Wet. Dry. Wet. 


per cent. 
18.7 





per cent. 
0.822 16.7 
1.40 
1.722 


0.322 
0.322 
1.40 





2.044 














Taste XV.—Producer Gas. 
Composition of Waste Gas from | cub. ft. of Gas at 
Varying COz. 





Per cent. CO2 
Alr and N. 
Total Wet 


Waste Gas. 
IS & to 
geez Waste Gas. 


Total Dry 
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h Sensible Heat in Waste Gases at Varying 


Loss thro 
COz2 for Various Rises of Temperature. 





200 300 350 
deg. C. deg. C. deg. C. 
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One other Table, No. 17, is here added, by which 
the labour of calculation in making out the above tables 
is much shortened. This table gives coefficients for 
the different rises of temperature, which only require 
to be multiplied by the volume of the particular con- 
stituent of the to read directly the sensible heat. 
For example, a gas consisting of CO2= 15 per eent, 
HeO = 2 per cent. air, N2 and CO = 87 per cent., at 
temperature of 200 deg. C. above atmospheric tempera- 
ture carries sensible heat as shown thus :— 


CO2 0.15 82.8 12.4 
HoO ... 0.02 74.0 1.48 
Air NeCO 0.87 62.4 54.2 

1.00 eubic. 
= 17.6 


68.08 calories 
metre X 0.11233 
therras per cub. ft. 


TaBLE XVII.—Coefficients. 





| H20 Air, N, 00, and H 











German Coat ror SwepEeN.—The German tactics as 
regards the supply of coal to Sweden have been some- 
what cutersunthie received in the latter country, the 
increase from July to August being no less than 70 marks 

r ton, making an average price of 164.8 marks per ton 
-o.b., German port, against 31.7 marks two years ago. 
At the same time the imports into Sweden of German 
coal have receded to 1,031,603 tons for the first eight 





1,431 — cubic metre 





in composition. 


erms per 
cubic foot. 


months of the current year, against 3,523,288 tons for 
the same period last year. Still the Germans maintain 
that their coal is much cheaper than English coal. 





